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6.0 WASTE COMPATIBILITY 

This section contains a description of the waste stream and an evaluation of waste compatibility 

testing from laboratory test results, as well as 37 years of well operations.  Compatibility testing 

predicts whether individual waste streams or a combination of waste streams will affect either the 

confining or injection formations or the mechanical integrity of the waste well.  Three major 

areas of compatibility were evaluated and reviewed:  waste to waste, waste to formation, and 

waste to materials of construction. 

Section 6.1 describes the waste stream characteristics, sample collection, and sample analysis. 

Section 6.2 focuses on the compatibility of the waste stream(s) with the geologic formation and 

formation fluid.  Section 6.3 describes the compatibility of the waste stream with the materials of 

well construction, such as casing, tubing, packers, screen, liner, and cement.  
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6.1 Waste Stream Description 

The waste stream at the DeLisle Plant is an aqueous solution of iron chloride, other metal 

chlorides, and hydrochloric acid.  The hydrochloric acid is generated from air emission 

abatement control facilities.  The exact make-up of the iron and miscellaneous chloride 

constituents of the waste stream varies, depending on the grade of ilmenite ore used and the exact 

mineral mix of its composition.   

6.1.1 Waste Stream Analysis 

Tables 6-1 through 6-3 provide a representative characterization of the waste stream, refer to 

Appendix 6-3 for a full analytical report. 

Only those parameters required to be monitored by the previous MDEQ UIC Permit No. MSI-

1001 have historical data ranges.  These ranges are given in Table 6-4 to reflect historical values 

for the last three calendar years through the end of March 2016. 

6.1.2 Waste Stream Sampling Protocol 

6.1.2.1 Current Waste Stream Sampling 

Part I Section C.1 of MDEQ UIC Permit No. MSI-1001 prescribes the analytical methods to be 

used for routine monitoring of the composition of the injected waste stream as 40 CFR 136, and 

40 CFR 261 Appendix A.   

MDEQ UIC Permit No. MSI-1001 requires collection of monthly flow-proportional composite 

samples to be analyzed for the parameters listed in Part I Section C.2.  The proposed version of 

the permit (included in Appendix 1-1 of this application) requires monthly monitoring of the 

following metals (composite sample) to clearly indicate the presence of iron chloride waste from 

the DeLisle Plant:  

• Temperature 

• Flow Rate 

• Volume 

• Total Acidity 

• Specific Gravity 

• Total Iron 

• Total Chromium 

• Total Vanadium 

• Total Lean 

• Total Manganese 

• Volatile Organic Compounds 
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6.1.2.3 Sampling Techniques 

Samples of the injected waste fluid are collected by an automated deepwell sampler located in 

the suction of each well’s transfer pump.  The samplers take samples in proportion to flow 

volumes on a continuous basis of the iron chloride being injected down each well.  The 

continuous samples collected by the four automated flow-proportional samplers are collected in a 

single five-gallon plastic bottle to form a single weekly sample.  The weekly sample is taken to 

the DeLisle Plant’s Control Lab where it is mixed with the other 3-4 weekly samples to form a 

single monthly composite sample.  A representative aliquot of the monthly composite is sent to a 

third-party EPA-certified laboratory for analysis by the analytical methods prescribed by permit 

MSI1001 issued by the Mississippi Department of Environmental Quality.  The automatic 

deepwell samplers are inspected a minimum of twice per shift to ensure that: 

 1) The sampler is in Auto mode, unless otherwise stated, 

 2) A sample is being taken, 

 3) The sample container top is secured, and 

 4) The container is checked for leaks.  

 

If the automatic deepwell sampler is not operating satisfactorily, a daily 500-milliliter composite 

sample is collected in a labeled container from the transfer pump suction drain on an hourly 

basis.  The hourly samples are combined for the daily composite sample in proportion to flow 

rates at the end of 24 hours to make one 500 milliliter sample.  The daily samples are then 

combined weekly in proportion to flow rates to produce a 500 milliliter composite sample.  The 

weekly samples are combined to produce a monthly composite sample for the monthly analysis 

that is reported to the state of Mississippi. 

For manual sampling, the site uses a procedure to train personnel responsible for taking the 

samples described above.  Every employee that is new to the job is trained, and experienced 

employees are trained every three years and have to demonstrate proficiency in the skills required 

by the procedure.  Composite samples are dated and labeled with initials.   
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6.1.2.4 Sampling Analysis 

Composite samples are delivered to an accredited commercial laboratory for analysis.  Appendix 

6-1 is an analytical report for a typical monthly iron chloride sample.  Appendix 6-2 is an 

analytical report for a typical quarterly volatile organic compounds sample using Method 8260 as 

described in EPA publication SW-846.  The analytical report for the sample whose results are 

summarized in the table in section 6.1.1 is enclosed as Appendix 6-3.   

6.1.3 Quality Assurance/Quality Control 

The analytical reports in Appendices 6-1, 6-2 and 6-3 contain a quality control section that 

describes the procedures used by the laboratory to ensure the accuracy of reported values.  The 

laboratory conducts internal tests to determine its own specific method reporting limits (MRL) 

for each parameter measured by each applicable analytical method.  The laboratory performing 

the analyses shown in Appendices 6-1, 6-2 and 6-3 is accredited by the National Environmental 

Lab Accreditation program with accreditation number TNI01397. 

Note the following samples are generally analyzed:  1) a blank, 2) a known low concentration 

sample, 3) a duplicate known low concentration sample, and 4) a duplicate of the sample being 

analyzed.   

A chain of custody is filled out before the samples are turned over to the custody of analytical 

laboratory personnel.  Appendices 6-1, 6-2 and 6-3 contain copies of the sample chain of custody 

forms. 

6.2 Hydrogeologic Compatibility 

Hydrogeologic compatibility tests identify anticipated reaction products and demonstrate whether 

wastes or reaction products might adversely affect the injection zone or confining zone. Tests 

conducted for the waste stream at the DeLisle Plant indicate that no significant compatibility 

problems exist.  In addition, over 37 years of safe operations with no formation plugging or 

degradation problems are the most telling indicator that no problem exists. 
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6.2.1 Washita-Fredericksburg Fluid Analysis 

Table 6-5 is an analysis of a native fluid sample from the Washita-Fredericksburg Sand 

formation fluid taken from Monitoring Well No. 1 recovered prior to beginning injection 

operations in 1974: 

Table 6-6 is an analysis of a native fluid sample from the Washita-Fredericksburg Sand 

formation fluid taken from Injection Well No. 5 in 1994.  

 

6.2.2 Formation Compatibility with Iron Chloride Waste 

Halliburton conducted tests with various concentrations of ferric chloride (FeCl3) waste on core 

samples obtained from Monitoring Well No. 1 (Halliburton, 1974).  The tests were designed to 

determine whether the disposal fluid would permeate or degrade the shale confining layers. 

Various compatibility tests with portions of the confining Washita-Fredericksburg shale taken 

from a depth of 9,663 feet were conducted.  Waste concentrations of 15, 25, and 30 percent 

solution FeCl3 were used with the waste at room temperature and atmospheric pressure for three 

hours.  Some effervescence was observed, but the core pieces remained whole and intact, with 

only a small amount of fines released in each of the solutions.  Halliburton’s immersion tests 

using plant waste and shale indicated no unconsolidation of the shale.  Direct flow tests using 

plant waste indicated that the shale is impervious and dense to fluid invasion.  Thus it was 

demonstrated that the waste solution does not destroy the integrity of the shale layers nor their 

ability to isolate and confine waste fluid within the Washita-Fredericksburg Sand formation. 
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6.3 Well Materials Compatibility 

Well material compatibility tests ensure that the materials in the well are compatible with the 

fluid with which they will come into contact.  Properly selected materials of construction should 

minimize and mitigate corrosion, reduce maintenance and repairs, and provide for a well design 

that will operate safely and protect human health and the environment. 

For conversion of Well No. 1 into an injection well (see Figures 5-2a and 5-2b), and for 

construction of future wells Nos. 6 and 7 (Figures 5-17 and 5-19), Chemours intends to use 

WellLockTM resin instead of Epseal® resin.  Appendix 6-4 is a letter dated October 31, 2013 

providing responses to EPA Region 4 questions on the use of WellLockTM resin, and the 

replacement of the FRP (fiberglass reinforced pipe) transition joint in the protective casing of the 

wells with a Hastelloy C276 transition joint.  This makes for a more robust well design.  

Appendix 6-4 shows the results of tests demonstrating the compatibility of WellLockTM resin 

with DeLisle iron chloride waste.  Appendix 6-4 also contains the material data sheets for the 

WellLockTM system components (resin, hardener and microsand).  The WellLockTM system was 

approved by EPA Region 4 for use in the construction of Well No. 6 with the issuance of the 

January 23, 2015 modification to the HWDIR. 

6.3.1 Fiberglass Tubing Properties 

A series of mechanical tests and visual observations were made to determine the effect of the 

liquid waste and well operation on the properties of the Fiberglass Reinforced Pipe (FRP) 

injection tubing (Cooney, 1981).  The tubing was obtained from Well No. 3 and had been in 

service approximately eight months.  The results of the tests are: 

 Axial strength of joined tubing sections is in excess of 90 percent of original 

values; 

 Resistance to crushing loads, applied normally to the longitudinal axis of the tube, 

is nearly 100 percent of original values; and 

 The interior of the tubing showed no evidence of fatigue cracking or change in 

hardness. 

Fiberglass reinforced tubing is an accepted industry material of construction for a highly acidic 

waste stream and has proven itself over years of trouble-free operations at the DeLisle Plant. 
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6.3.2 Effect of Tubing Scale on Epseal™ Cement Set Time 

Because Epseal™ cement is used in the parts of the wellbore between casing and tubing and 

casing and the formation, it is necessary to know that the Epseal™ has set correctly.  During 

cementing operations, there is a possibility that Epseal™ cement can flash or set too quickly.  

Laboratory tests were conducted to determine if scale on the interior of the tubing could possibly 

cause Epseal™ to flash set (Halliburton, 1980).  Four sections of tubing were cut into eight-inch 

sections.  Two sections were tested as received.  The interiors of the other two were sand blasted 

and filled with 15 percent HCl.  Rubber stoppers were placed in the bottoms of the tubing 

sections, and the sections were put into a 120°F water bath.  The tubes were then filled with 

Epseal™.  Tecam gel timers were used to determine the time at which each sample gelled.  

Results demonstrate that there was very little difference between the Epseal™ set times in tubing 

with interior scale and tubing without interior scale.  Therefore, interior tubing scale poses no 

significant problem when cementing with Epseal™. 

6.3.3 Effect of Ferric Chloride on Cements 

Halliburton tested a variety of cement types for compatibility with FeCl3 waste effluent 

(Halliburton, 1978).  The cement slurries were cured for three days underwater at room 

temperature before complete immersion into the waste effluent sample.  Every seven days the 

specimens were weighed and inspected, and the effluent was replaced with a fresh sample.  

These tests were conducted in sealed containers at room temperature for a duration of 28 days.  

Weight loss was calculated to show the initial weight loss and the loss at each time the samples 

were weighed.  The types of cement tested and a summary of the results are shown in Table 6-7.  

All of the cement compositions tested except the Epseal™ showed significant deterioration and 

high weight loss by the end of the 28-day period of exposure to the waste sample.  The Epseal™ 

slurry had practically no weight change and showed no visible signs of deterioration.  Epseal™ is 

the cement used for all of those parts of the borehole which directly contact the waste stream. 

 

Halliburton has recently developed WellLock™, an epoxy resin blend, as an alternative to 

Epseal™ cement for applications where the protection casing may be exposed to potentially 

corrosive formation fluids.  One advantage of WellLock™ over Epseal™ is that it hardens in an 

aqueous medium whereas Epseal™ requires that all water be replaced with a non-aqueous 

medium (such as diesel oil) to achieve adequate setting.  Therefore, it is easier to provide an 

effective annular barrier against potential upward fluid flow between the protection casing and 
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the natural strata around it (i.e., avoid channeling and micro annuli).  The mechanical properties 

of WellLock™ resin such as density, elasticity, and strength can be tailored to provide an 

effective annular corrosion barrier to protect the protection casing for specific well designs. 

 

WellLock™ resin is not a cement system.  On the contrary, the Poisson’s ratio of WellLock™ 

resin is closer to that of rubber, whereas cement is closer to that of glass.  In other words, cement 

is inherently stiff and this resin is inherently flexible.  Some formulations of WellLock resin have 

achieved compressive strength of up to 48,500 psi.  The shear bond strength of cement is 

generally 10% of the compressive strength (100-900 psi); and the shear bond strength of 

WellLock resin is consistently above 1,000 psi.  Significantly, when pumped ahead of cement, a 

film of WellLock™ resin is left behind on the formation and outer diameter of the casing and can 

increase the shear bond strength of cement up to six-fold (6X). 

 

Transition of WellLock™ resin from a liquid to a solid is another difference.  The transition 

involves formation of covalent bonds via cross-linking reaction that initially builds viscosity, and 

the resin continues to transmit hydrostatic pressure to the formation.  Importantly, at the cross-

over point a non-porous three-dimensional network begins to form, the resin continues to 

transmit hydrostatic pressure to the formation until an impermeable barrier of cured resin forms.  

One foot of resin has been observed to resist a pressure differential of 1,000 psi.  Both the cross-

linked molecules and continuous transfer of hydrostatic pressure throughout the set time create a 

resistance to liquid or gas channeling.  

 

This resin is resistant to acid, base, salts, and hydrocarbons.  The temperature range of WellLock 

resin is 60°F-200°F (16°C-93°C) BHCT (bottom hole circulating temperature), up to 250°F 

(121°C) for BHST (bottom hole static temperature). 

 

Chemours would like to use WellLock™ resin as an alternative to Epseal™ cement for Well 

Nos. 6 and 7; and for the conversion of Well No. 1 to an injection well.  Refer to Appendix 6-4.   

 

6.3.4 Coupon Corrosion Tests (1992 - 1995) 

Continuous coupon corrosion tests have been in effect since early well operations.  In 1992-1995 

site data was compiled from quarterly corrosion monitoring of materials of well construction.  

Table 6-8 describes the results of this prolonged testing program. Results of three years of 

exposure to the injected waste of well materials, such as fiberglass and two different grades of 
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titanium were collected.  These data provide a conclusive indication that the waste stream is 

compatible with well materials.  Table 6-9 provides these corrosion results using various well 

and tubular materials at ambient temperatures. Table 6-10 provides results of new testing 

performed on various well and tubular materials at 60° C conditions, and Table 6-11 provides 

corrosion testing results using various materials (Titanium) for 85° C conditions.  

 1. Fiberglass exposure with this test offered no evidence of corrosion present.  This material 

is used as the injection tubing and in other piping and tubulars on site. 

 2. Titanium Grade 2 (with no Palladium content) corrosion coupons show a range of 0.00 to 

0.08 mils per year (mpy) corrosion rates of Type 3; one mil is equal to one thousandth of 

one inch.  This indicates only mild and superficial corrosion to the effects of the waste 

stream components. 

 3. Titanium Grade 7 (Ti – 0.15Pd) corrosion coupons show a range of 0.00 to 0.06 mpy 

corrosion rates of Type 3.  This also indicates only mild and superficial corrosion to the 

effects of the waste.  This construction material is found on the Groundwater Protection 

Services (GPS) injection packer and the injection casing present in all of the active wells. 

In conclusion, with approximately 20 million gallons of waste exposure, essentially little or no 

corrosion was apparent in three years of continuous observations, monitoring, and reporting 

(Alexander, 1995).   

6.3.5 Corrosion Tests on Titanium-Palladium (Ti-0.15Pd) Casing 

Laboratory tests were conducted (Table 6-12) to determine the corrosion rate of Ti-0.15Pd casing 

(also known as Titanium Grade 7) in various concentrations of HCl, as well as its galvanic 

corrosion potential when in contact with carbon steel (Bovankovich, 1980).  Ti-0.15Pd is the 

preferred material of construction for metallic well components in an acidic environment taking 

into account depth, temperature and pressure considerations. 

. 

Hydrochloric Acid 

The corrosion rate of Ti-0.15Pd casing was tested in various concentrations of HCl with a linear 

polarization resistance corrosion rate measuring instrument.  The measured Ti-0.15Pd corrosion 

rate was one mpy at a concentration of 12 percent HCl.  HCl concentration averages are three to 

five percent for the DeLisle waste stream, which means that the calculated corrosion rates are 

<1.0 mpy.  Ti-0.15Pd casing corrosion rates tested significantly better than other similar 

construction materials, and Ti-0.15Pd casing is generally well within accepted industry standards. 
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6.3.6 Coupon Corrosion Tests (Historical) 

A series of field and laboratory tests were conducted to determine the corrosion rates of various 

materials at different temperatures and over different periods of time when exposed to differing 

concentrations of waste stream constituents.  The field corrosion results are shown in Tables 6-9 

and 6-10.  The laboratory results are shown in Tables 6-11 and 13 through 6-15.  A brief 

description precedes the results of each test. 

Test 1 

The coupons were exposed for one month in a lamella settler (Kerns, 1981a).  Typically, the 

ambient temperature waste stream composition was 80 percent ferrous and 20 percent ferric 

chloride for six days a week, and 30 percent ferrous for one day a week.  In each case, the coupon 

was electrically insulated from the test plate.  The results of this test are shown in Table 6-9. 

Test 2 

A coupon was exposed to the north lamella settler for two months (Kerns, 1981b).  As in the first 

test, the waste stream was 80 percent ferrous and 20 percent ferric chloride for six days a week, 

and 30 percent ferrous for one day a week.  The waste stream temperature was 60°C.  In each 

case, the coupon was electrically insulated from the test plate.  These results are shown in 

Table 6-10. 

Test 3 

Candidate alloys were lab tested for 35 days at 70° to 75°C in a solution containing five percent 

HCl and 15 to 20 percent iron chloride, consisting of 85 percent ferrous and 15 percent ferric iron 

(Kerns, 1981b).  The results of this test are shown in Table 6-13. 

Test 4 

Laboratory corrosion tests were conducted on three titanium grades of casing in plant waste 

samples (Kerns, 1981c).  The 30-day exposure involved daily monitoring of the ferrous ion 

concentration, total iron, HCl, and temperature.  The following variations occurred during the 

sampling and monitoring period: 
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• Ferrous Iron   63 - 95% 

• Total Iron    79 - 150mg/L 

• Background HCL  4.5 - 5.5% 

• Temperature   70 - 75°C 

 

The test results from this study are shown in Table 6-14. 

Test 5 

Laboratory corrosion tests were conducted on two titanium grades of casing in plant waste 

samples (Kerns, 1982a).  The 31-day exposure involved daily monitoring of the ferrous ion 

concentration, total iron, HCl, and temperature.  The following variations occurred during the 

sampling period: 

• Ferrous Iron   81 - 100% 

• Total Iron    127 - 170 mg/L 

• Background HCL  4 - 5.25% 

• Temperature   78 - 84°C 

 

The test results from this follow-up study are shown in Table 6-15. 

Test 6 

Laboratory corrosion tests were conducted on three titanium grades of casing in plant waste 

samples (Kerns, 1982b).  The 44-day exposure involved daily monitoring of the ferrous ion 

concentration, total iron, HCl, and temperature.  The following variations occurred during this 

period: 

• Ferrous Iron   89 - 97% 

• Total Iron    50 - 81 mg/L 

• Background HCL  4.3 - 5.0% 

• Temperature   81 - 89°C 

 

The test results of this study are shown in Table 6-11. 



   
GKS Project No.: DLC 160183 

Chemours DeLisle 2017 HWDIR Exemption Application 

Originally Submitted – August 4, 2017 

Final Version for Public Comment – September 2018 

    Page 6-12 

Section 6 – Waste Compatibility Page 6-12 Geostock Sandia, LLC 
Chemours DeLisle 2017 HWDIR Exemption Petition Reissuance Application 

Test 7 

Three types of titanium coupons were exposed in the north lamella settler for six months (Kerns, 

1982a).  No crevice corrosion existed, and all uniform corrosion rates were less than one mil per 

year.  The temperature was 55° to 60°C.  The results are shown in Table 6-16. 

Test 8 

Laboratory corrosion tests were conducted to examine potential materials to replace Ti-0.15Pd 

casing currently used for metallic well components.  The specific objective of the test was to 

measure three substitute candidate materials:  Haynes Alloy C-22, Hastelloy C-276, and Ti-

0.15Pd, under conditions expected during injection (Eyre, 1989). 

 

Haynes Alloy C-22 and Hastelloy C-276 experienced corrosion rates in excess of 100 mpy when 

exposed to plant waste injection fluid.  They are therefore deemed unsuitable for metallic 

construction components.  Ti-0.15Pd casing exhibited corrosion rates of <5.0 mpy.  In addition, 

no localized corrosion was detected in any of the autoclave experiments (Eyre, 1989).  Thus, at 

reservoir conditions (approximately 230F), Ti-0.15Pd has been determined to be the best 

material of construction available.  For all metallic components which come in contact with the 

waste stream at DeLisle, this is the material used. 

 

6.3.7 Corrosion-Rate Results from Measurements Required by MDEQ Permit MSI1001 

Part I Section C.5 

The results of corrosion measurements required by MDEQ Permit MSI1001 Part I Section C.5 

are provided in Appendix 6-5. 

 

6.3.8 Galvanic Corrosion Tests 

Galvanic Corrosion in Inhibited Calcium Chloride Brine (Annulus Fluid) 

Ti-0.15Pd was coupled to carbon steel and immersed in 36 percent inhibited CaCl2 brine at 95°C 

to determine the steady state galvanic corrosion rate of carbon steel under these conditions.  The 

current density measured was 0.0045 mA/cm2, which converts to a corrosion rate of 2.06 mpy.  

Of significance is the fact that the electrodes were of equal surface area.  Carbon steel was the 

anode and Ti-0.15Pd was the cathode in this situation.  Under downhole conditions of 

temperature and pressure in the well, the effective cathode/anode surface area ratio is less than 

one, providing a more favorable ratio. 
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Additional Testing 

Tests were conducted to determine whether the injection fluid contaminants caused an increase in 

the general corrosion rate or whether galvanic corrosion was inherent in a steel/titanium coupling 

(Cortest Laboratories, 1987).   

Following are the four experimental tasks and the results: 

 1. Acidity measurements were conducted to determine the effect of inhibitor additions on 

solution pH.  The results indicate that adding inhibitors has little, if any, significant effect 

on pH. 

 2. Polarization curves were measured for N80 and Ti electrodes.  Only the anodic branch of 

the polarization curve was measured for the N80 electrode, and only the cathodic branch 

was measured for the Ti electrodes.  The curves were essentially identical, indicating that 

the inhibitor has little effect on cathodic processes. 

 3. Galvanic current measurements were taken with a zero-resistance ammeter.  The results 

indicate that when coupled to steel, the Ti electrodes are polarized to essentially the 

corrosion potential of steel.  Thus, a maximum current density of two µmilsA/cm2 can be 

estimated.  The inhibitor does not appear to alter the galvanic corrosion current. 

 4. Polarization resistance measurements were obtained to determine the corrosion rate of 

uncoupled steel as a function of inhibitor concentration.  The results do not indicate any 

dependence of corrosion rate on inhibitor concentration. 

In subsequent discussion between the testing company (Cortest, 1987) and DuPont, it was 

concluded that corrosion during service could be attributed to one of the following two 

possibilities:  localized corrosion at the Ti-0.15Pd/N-80 junction was galvanic but was 

accelerated by contamination of the packer fluid with waste injection fluid, or localized corrosion 

was galvanic and attributable to the well design (i.e., casing geometry, packer fluid, etc.) but not 

directly caused by waste fluid contamination. 

 

Two types of experiments were conducted.  In the first type, coupons of steel and Ti were 

coupled and exposed to the packer fluid environment (varying surface areas of steel and Ti in the 

coupled coupon pairs) to measure the effect of anode/cathode surface area ratio on galvanic 

corrosion.  Results indicated that corrosion rates of all coupons were <2.0 mpy.  Galvanic 

influence to corrosion is roughly 50 percent.  These experiments also indicated that small 

geometry experiments may not adequately reproduce galvanic action experienced in actual 

service. 
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In the second type, experiments involved modeling the pipe configuration such that galvanic 

currents could be measured using a geometry that approximated the well configuration.  

Modeling results included the observation that cathodic currents are generated on steel surfaces 

as well as Ti surfaces.  The magnitude of galvanic current is lower (by a factor of 10) than that 

required to account for field observations. 

 

Additional results of this study indicated that contamination of packer fluid by waste solution 

increased the galvanic current density on Ti by a factor of two, but eliminated the galvanic 

contribution of passive steel.  The exact cause of galvanic corrosion experienced during service is 

not known.  However, it appears that no contamination of the packer fluid by waste fluid has 

occurred.  Therefore, such contamination is not responsible for the corrosion effects experienced 

in service (Cortest, 1987). 

 

6.3.9 2011 and 2012 Corrosion Testing 

An FRP transition piece is used in Wells Nos. 2, 3, 4 and 5 to isolate the carbon steel portion of 

the protection casing from the Titanium Grade 7 portion below. However, the FRP transition 

piece makes it difficult to rework the wells, and to maintain their ability to accept an appropriate 

waste flow rate. Replacing the FRP with metal will increase the pressure rating of the protection 

casing, and provide additional operational flexibility.   

 

Corrosion testing was performed in 2011 and 2012 (Saldanha & Eyre, 2012) to determine 

whether the existing FRP transition piece can be eliminated, or substituted with a metallic 

transition piece.  In addition to measuring galvanic effects, the testing also was designed to 

determine whether Titanium Grade 7 would be embrittled by the formation of Titanium hydrides.  

This test was done over a 12-week period in plant-supplied inhibited 36% CaCl2 brine at 108°C 

and 127°C.  Testing at 127°C was intended to represent the maximum temperature the transition 

joint is expected to experience.   

 

The testing also sought to identify if other grades of titanium provide corrosion resistance 

comparable to Titanium Grade 7, but at more competitive costs and better availability.  For this 

purpose, coupons of Titanium Grade 7 (Ti – 0.15Pd) and Titanium Grade 16 (Ti – 0.05Pd) were 

exposed to static crevice corrosion tests, both short-term and longer-term in plant-supplied 36% 

CaCl2 brine over more than 8 weeks at both 108°C and 127°C.  The intent was to compare the 

susceptibility of these two alloys to hydrogen uptake and crevice corrosion. 
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Results of Galvanic Corrosion Tests 

 

No appreciable galvanic corrosion effect was measured when coupling Titanium Grade 7 and 

carbon steel in 36% CaCl2 at the elevated temperatures representative of conditions at the bottom 

of the well.  Various area rations of carbon steel to Titanium Grade 7 coupons were exposed to 

36% CaCl2 inhibited brine at atmospheric-boiling temperature (108°C) for 8 weeks.  A separate 

group of coupons was exposed to maximum temperature of 127°C for 4 weeks, and another 

group was exposed for 12 weeks.  Test data is summarized in Table 6-17. 

 

Key observations are: 

1. Corrosion rates of both Titanium Grade 7 and carbon steel decreased with exposure time to 

less than 1 mpy for both metals.  The Titanium Grade 7 showed no crevice attack. 

2. The low rates on steel suggest that the additives in the brine (corrosion inhibitors and oxygen 

scavengers) appear to be effective in controlling corrosion of steel to 1 mpy or less. 

3. Over the longer exposures, there was no obvious increase in corrosion of steel (or decrease in 

corrosion of Titanium Grade 7) as a result of galvanically coupling these two alloys over a 

range of surface ratios from 4:1 to 1:1 to 1:4 to un-coupled. 

4. Representative coupons of Titanium Grade 7 were analyzed for hydrogen uptake and hydride 

microstructures.  There was no obvious hydrogen uptake or evidence of hydrides in 

microstructures. 
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Identification of Suitable Substitutes to Titanium Grade 7 

 

Titanium Grade 16 and Titanium Grade 7 coupons were exposed to iron chloride waste from the 

DeLisle Plant.  One group of coupons was exposed to atmospheric boiling conditions (108°C) for 

5 days.  A separate group of coupons was exposed to maximum temperature conditions (127°C) 

for 6 weeks, and another group of coupons was exposed to this temperature for 12 weeks.   

 

The corrosion data is summarized in Table 6-18.  Key observations are: 

 

1. Crevice attack was not observed on any of these alloys, and their corrosion rates were low 

and comparable to each other.  In fact, there was a slight weight gain on all the Titanium 

alloys in the 12-week test.  This suggests that the Titanium Grade 16 should be an effective 

replacement for Titanium Grade 7. 

2. Representative coupons of these titanium alloys were tested to determine the rate of hydrogen 

uptake, and the presence of hydride microstructures.  There was no evidence of hydrides in 

the microstructures after 12 weeks of exposure. 
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Table 6-1 

Classical Chemistry Parameters of the Waste Stream 

 

Parameter Result 

Method Reporting 

Limit (MRL) Units Method 

Classical Chemistry Parameters 

Cyanide (total) Non-detect 

(ND) 

0.039 mg/kg SM 4500-CN E 

1999 

Chloride 146,000 23,600 mg/kg EPA 300.0 

Viscosity @ 70C 0.972  centi 

Stokes 

 

Fluoride ND 0.150 mg/kg SM 4500-F D 

1997 

Total Dissolved Solids  158,300 1 mg/kg SM 2540C 1997 

Sulfite 15.0 3.28 mg/kg SM 4500-SO3 2-B 

2000 

Phosphorus, Total 47.2 5.64 mg/kg SM 4500-P B5;  

SM 4500-P E 

Bromide ND 159 mg/kg EPA 300.0 

Nitrate as N ND 34.5 mg/kg EPA 300.0 

Sulfate as SO4 ND 73.0 mg/kg EPA 300.0 

Acidity 197,000 1 mg/kg SM 2310B 1997 

pH -0.37  pH units SW 846 9040 

Specific Gravity 1.213  g/ml SM 2710F (room 

temperature) 

Total Organic Carbon ND 7.44 mg/kg SM 5310C 2000 

Total Suspended Solids 3.5 1 mg/kg SM 2540D 1997 
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Table 6-2 

Radiochemistry Parameters of the Waste Stream

Radiological Parameters 

Analysis Description Result 

Minimum Detectable 

Concentration (MDC) Units Method 

Th-232 5607.955 100.517 pCi/L ARS-031/Eichrom 

ACW-10 

U-238 1386.717 16.414 pCi/L ARS-026/Eichrom 

ACW-03 

Be-7 53.849 88.500 pCi/L ARS-006/EPA 901.1 

Bi-212 3898.600 82.300 pCi/L ARS-006/EPA 901.1 

Bi-214 747.540 22.700 pCi/L ARS-006/EPA 901.1 

Pa-234 169.920 29.900 pCi/L ARS-006/EPA 901.1 

Pb-210 1443.800 195.000 pCi/L ARS-006/EPA 901.1 

Pb-214 840.990 24.900 pCi/L ARS-006/EPA 901.1 

Ra-226 2715.600 246.000 pCi/L ARS-006/EPA 901.1 

Ra-228 5388.400 29.500 pCi/L ARS-006/EPA 901.1 

Sc-46 -5.017 6.100 pCi/L ARS-006/EPA 901.1 

Th-228 6062.700 26.000 pCi/L ARS-006/EPA 901.1 

Tl-208 1969.100 11.900 pCi/L ARS-006/EPA 901.1 

U-235 27.972 83.500 pCi/L ARS-006/EPA 901.1 

Total NORM Gamma 31146.621 N/A pCi/L ARS-006/EPA 901.1 

Total NORM Activity 53534.089 N/A pCi/L ARS-006/EPA 901.1 
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Table 6-3 

Metals Analysis of the Waste Stream  

 

Analyte Result 

Method Reporting 

Limit (MRL) Units Method 

Silicon 33.4 2.49 mg/kg EPA 6010 

Aluminum 1520 2.49 mg/kg SW 6010 

Antimony ND 2.49 mg/kg SW 6010 

Arsenic ND 2.49 mg/kg SW 6010 

Barium 31.5 0.498 mg/kg SW 6010 

Beryllium ND 0.199 mg/kg SW 6010 

Boron 5.97 2.49 mg/kg SW 6010 

Calcium 74.8 2.49 mg/kg SW 6010 

Chromium 896 0.498 mg/kg SW 6010 

Cobalt 16.7 2.49 mg/kg SW 6010 

Copper 3.77 0.498 mg/kg SW 6010 

Lead 69.8 2.49 mg/kg SW 6010 

Magnesium  727 2.49 mg/kg SW 6010 

Potassium 33.6 14.9 mg/kg SW 6010 

Nickel 3.33 2.49 mg/kg SW 6010 

Selenium 3.33 2.49 mg/kg SW 6010 

Silver 2.44 0.249 mg/kg SW 6010 

Sodium 3,500 4.98 mg/kg SW 6010 

Strontium 6.45 2.49 mg/kg SW 6010 

Thallium ND 2.49 mg/kg SW 6010 

Titanium 1,330 2.49 mg/kg SW 6010 

Vanadium 378 2.49 mg/kg SW 6010 

Zinc 83.7 0.995 mg/kg SW 6010 

Cadmium ND 4.74 mg/kg SW 6010 

Iron 74,000 23.7 mg/kg SW 6010 

Manganese 3,550 23.7 mg/kg SW 6010 

Ferric Ion ND 1,170 mg/kg EPA 6010 

Ferrous Ion 74,000 1,170 mg/kg EPA 6010 
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Table 6-4 

Historical Data Ranges of Waste Stream Analytes 

(for Three Calendar Years ending in March 2016) 

 

 

Parameter 

Appendix 

6-3 Value Units 

Analytical 

Method 

Method 

Reporting 

Limit (MRL) Historical Range 

Iron 74,000 mg/kg SW 6010B 25 64,300 - 94,000 

Chromium 898 mg/kg SW 6010B 5 710 – 2,000 

Vanadium 378 mg/kg SW 6010B 25 314 – 484 

Lead 69.8 mg/kg SW 6010B 25 65 – 96 

Chloride 146,000 mg/kg SM 4110B 2000 24,000 170,000 – 450,000 

Total Organic 

Carbon 

ND mg/kg SM 5310C 2000 4.36 – 7.44 Always < (less 

than) MRL 

Acidity 197,000 mg/kg SM 2310B 1997 1 192,000 – 251,000 

Specific 

Gravity 

1.213 mg/L SM 2710F  1.200 – 1.257 
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Table 6-5 

Washita-Fredericksburg Formation Fluid Analysis  

(Monitoring Well No. 1 -- 1974) 

Constituent Concentration (mg/L) 

Calcium 10,000 -  20,000 

Sodium 40,000 -  60,000 

Chlorides 80,000 -  95,000 

Sulfates 100 -  300 

Iron 1.0 -  1.5 

Magnesium 1,000 -  1,500 

Bromine 600 -  1,000 

Manganese 10 -  20 

pH 6.3 -  6.8 
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Table 6-6 

Washita-Fredericksburg Formation Fluid Analysis  

(Well No. 5 -- 1994) 

Constituent Concentration Units 

Barium 4.3 ppm 

Cadmium 0.007 ppm 

Strontium 4.5 ppm 

Nitrate < 0.1 mg/L 

Chloride 71,750 ppm 

Cyanide < 0.1 mg/L 

Density 1.085 g/cc 

Fluoride 0.42 mg/L 

Phosphate (Total) < 0.05 mg/L 

Sulfate 131 mg/L 

Sulfite < 10 mg/L 

Total Dissolved Solids (TDS) 105,000 ppm 

Total Suspended Solids (TSS) 1,608 ppm 

Bromide 546 mg/L 

Carbonate 199 ppm 
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Table 6-7 

Effect of Ferric Chloride on Cements 

 

Cement Sample Effluent 

Solution (pH) 

Weight Loss 

(%) 

Notes* 

Latex Class A + 0.9 gal LA-2 0.80 17.35 1, 2, 3 

Latex Class A + 0.9 gal LA-2 + NF1 0.75 23.05 1, 2, 3 

Latex Class A + 1.8 gal LA-2 0.75 18.76 1, 2, 3, 6 

Latex Class A + 1.8 gal LA-2 + NF1 0.75 22.64 1, 2, 3, 6 

Pozmix A + 1.8 gal LA-2 0.45 16.44 2, 4, 6 

Pozmix A + 1.8 gal LA-2 + NF1 0.55 22.49 2, 4, 6 

Pozmix A + 1.0% CFR-2 0.75 19.70 2, 4, 7, 8 

Pozmix A + 1.0% CFR-2 +NF1 0.70 23.82 2, 3, 4 

Epseal™  0.05 +00.14  

API Class A + 0.9 gal MC76 acrylic 0.45 11.20 1, 9 

API Class A + 1.8 gal MC76 acrylic 0.25 11.99 1, 9 

Pozmix A + 1.8 gal E330 acrylic 0.30 11.75 2, 9 

Pozmix A + 4.04 gal E330 acrylic 0.30  9.68  

Pozmix A + 7.82 gal E330 acrylic 0.25  8.61  

API Class C 0.50  8.88 1, 2, 10 

API Class H 0.50  8.17 1, 9 

API Class H + 0.9 gal MC76 acrylic 1.0 10.15 1 

*
 After 28 days, rinsed 1 hour, sprayed and blotted 

Notes: 

 

1  Yellow color 

2  Soft surface 

3  Surface blisters 

4  Dark gray color 

5  Center firm after sample was scrubbed 

6  Rounding corners 

7  Chipping corners 

8  Surface flaking 

9  Gray film 

10 Some surface corrosion 

 

Reference: Halliburton, 1978 
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Table 6-8 

1992 - 1995 Coupon Corrosion Data 

Material Corrosion Rates (mpy) Type Notes 

Fiberglass No corrosion NA Slight discoloration 

Titanium Grade 2 0.00 - 0.08 Type 3 Superficial corrosion 

Titanium Grade 7 0.00 - 0.06 Type 3 Superficial corrosion 
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Table 6-9 

 

Field Corrosion Results at Ambient Temperature 

Material  Corrosion Rate Comments 

Titanium Grade 2 0.065 mpy Uniform corrosion 

Titanium Grade 2 0.080 mpy Uniform corrosion 

TiCode 12 0.14 mpy Uniform corrosion 

TiCode 12 0.12 mpy Uniform corrosion 

Hastelloy C-276 0.80 mpy Uniform corrosion 

Hastelloy C-276 0.82 mpy Crevice corrosion 

Ti-Pd 0.14 mpy Uniform corrosion 

Ti-Pd 0.13 mpy Uniform corrosion 

Inconel 625 missing  

Inconel 625 missing  

Admiralty brass missing  

Admiralty brass missing  

(Tests conducted in 1981) 
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Table 6-10 

 

Field Corrosion Results on Various Materials at 60°C 

Material Corrosion Rate Comments 

Titanium Grade 2 0.024 mpy Uniform corrosion 

Titanium Grade 2 0.013 mpy Uniform corrosion 

Titanium Grade 2 0.074 mpy Uniform corrosion 

TiCode 12 nil  

TiCode 12 0.050 mpy Uniform corrosion 

TiCode 12 0.041 mpy Uniform corrosion 

Hastelloy C-276 4.87 mpy Uniform corrosion 

Hastelloy C-276 2.24 mpy Crevice corrosion 

Ti-Pd 0.064 mpy Uniform corrosion 

Ti-Pd 0.031 mpy Uniform corrosion 

Ti-Pd 0.002 mpy Uniform corrosion 

Inconel 625 missing  

Inconel 625 missing  

Admiralty brass missing  

Admiralty brass missing  

Inconel 600 missing  

Inconel 600 missing  

(Tests conducted in 1981) 
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Table 6-11 

 

Laboratory Corrosion Tests on Various Materials at 85°C 

Material Corrosion Rate Comments 

Titanium Grade 7 (Ti-Pd) 0.10 mpy Uniform corrosion 

Titanium Grade 7 (Ti-Pd) 0.07 mpy Very minor crevice corrosion 

Titanium Grade 2 0.52 mpy* Severe crevice corrosion 

Titanium Grade 2 4.16 mpy* Severe crevice corrosion 

TiCode 12 0.08 mpy Crevice corrosion 

TiCode 12 0.18 mpy Crevice corrosion 

*
 This rate calculation reflects only metal loss due to severe crevice corrosion 

(Tests conducted in 1981) 
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Table 6-12 

 

Corrosion Rate Summary 

Titanium-0.2Pd (Titanium with 0.2% Palladium) 

Corrosion Rates in Millimeters per year at 50°C 

 

% HCl Corrosion 

4 0.6 

12 1 

20 24 

28 <1,000 

36 <1,000 

(Tests conducted in 1980) 
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Table 6-13 

 

Laboratory Corrosion Tests on Various Materials at 70° to 75°C 

Material Corrosion Rate Comments 

Titanium Grade 2 14.0 mpy Crevice corrosion, pitting 

TiCode 12 60.4 mpy Pitting 

Hastelloy C-276 10.3 mpy Severe crevice corrosion 

Ti-Pd 0.13 mpy Uniform corrosion 

Inconel 625 233 mpy Severe end grain attack 

Inconel 600 255 mpy Pitting, crevice corrosion, severe end grain attack 

Inconel 600 253 mpy Pitting, severe end grain attack 

(Tests conducted in 1981) 
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Table 6-14 

 

Laboratory Corrosion Tests on Various Materials at 70°C 

Material Corrosion Rate Comments 

Titanium Grade 2 0.12 mpy Crevice corrosion 

Titanium Grade 2 0.34 mpy Crevice corrosion 

Titanium Grade 7  

(Ti-0.15Pd) 

0.028 mpy Uniform corrosion 

Titanium Grade 7  

(Ti-0.15Pd) 

 No data Uniform corrosion 

TiCode 12 0.029 mpy Uniform corrosion 

TiCode 12 0.047 mpy Uniform corrosion 

(Tests conducted in 1981) 
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Table 6-15 

 

Laboratory Corrosion Tests on Various Materials at 80°C 

Material Corrosion Rate Comments 

Titanium Grade 7 (Ti-Pd) 0.05 mpy Uniform corrosion 

Titanium Grade 7 (Ti-Pd) 0.06 mpy Uniform corrosion 

TiCode 12 0.44 mpy Very mild pitting 

TiCode 12 0.07 mpy Very mild pitting 

(Tests conducted in 1981) 
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Table 6-16 

 

Lamella Settler Corrosion Tests 

Material Corrosion Rate Comments 

Titanium Grade 7 (Ti-Pd) 0.043 mpy Uniform corrosion 

Titanium Grade 7 (Ti-Pd) 0.052 mpy Uniform corrosion 

Titanium Grade 2 0.035 mpy Uniform corrosion 

Titanium Grade 2 0.047 mpy Uniform corrosion 

TiCode 12 0.042 mpy Uniform corrosion 

TiCode 12 0.036 mpy Uniform corrosion 

(Tests conducted in 1982) 
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Table 6-17 

 

Summary of Galvanic Corrosion Tests for Titanium Grade 7 and Carbon Steel 

 

Alloy ID No.
Corrosion 

Rate (mpy)

Max 

Crevice 

Depth 

(mils)

Max Pit 

Depth 

(mils)

Corrosion 

Rate (mpy)

Max 

Crevice 

Depth 

(mils)

Max Pit 

Depth 

(mils)

Corrosion 

Rate (mpy)

Max 

Crevice 

Depth 

(mils)

Corrosion 

Rate (mpy)

Max 

Crevice 

Depth 

(mils)

Corrosion 

Rate (mpy)

Max 

Crevice 

Depth 

(mils)

Corrosion 

Rate (mpy)

Max 

Crevice 

Depth 

(mils)

Corrosion 

Rate (mpy)

Max 

Crevice 

Depth 

(mils)

0.3 3 0.9 3 2 5.1 2 0.0 2 0.3 3 0.6 1.3 3

0.3 3 1.1 3 2 6.4 2 0.1 2 0.4 2

0.3 2 1.0 2 1 3.8 2 0.3 4 0.5 2 2.3 3.1 2

0.5 2 1.0 3 2 3.9 2 0.2 3 0.4 1

0.7 7 3 0.9 3.5 2 0.3 4 0.9 2 1.8 1 2.1 2

0.3 3 0.7 2

0.4 4 0.9 1 4.2 2 0.1 3 0.3 1

0.3 3 0.9 3 1 4.5 2 0.1 4 0.3 3

0.1 4 0.3 3

0.1 4 0.3 1

0.04 0.12 0.53 0.00 0.06

0.00 0.06

0.04 0.07 0.29 0.02 0.00 0.00 0.29

0.03 0.05 0.35 0.03 0.02 0.05 0.09

0.02 0.10 0.31 0.01 0.01

0.03 0.09 0.37 0.02 0.01

0.03 0.08 0.37 0.01 0.02 0.00 0.14

0.00 0.01

0.02 0.06 0.27 0.00 0.01

0.01 0.01

1985 Hours

Final pH: 8.0

Pressure: 33psi

127°C  

Autoclave (Static)Carbon Steel coupled to 

Titanium with various 

area ratios: 

0, 1:4, 1;1, and 4;1

672 Hours

Final pH: 8.0

Pressure: 33psi

1018 

Carbon Steel

Titanium 

Grade 7

Not 

Coupled

(CS:Ti7 

ratio 1:1)

(CS:Ti7 

ratio 1:4)

(CS:Ti7 

ratio 4:1)

Not 

coupled

(CS:Ti7 

ratio 1:1)

(CS:Ti7 

ratio 4:1)

(CS:Ti7 

ratio 1:4)

Table I:  36% CaCl2 - Corrosion Data at 108°C (Atmosspheric) and at 127°C (Autoclave Conditions)
(Supplied by Delisle with Inhibitros and Oxygen Scavengers); Initial pH 8.4

168 Hours

Final pH: 8.1

Pressure: 34

572 Hours

Final pH: 7.5

Boiling (108°C)

Static

Resin Kettle

Boiling (108°C)

150 rpm 

Resin Kettle

144 Hours

Final pH: 7.9

144 Hours

Final pH: 7.9

Boiling (108°C)

Static - Test Tubes

1344 Hours

Final pH: 7.5
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Table 6-18 

 

Comparison of Titanium Grade 7 and Titanium Grade 16 Corrosion Exposed to DeLisle Iron Chloride 

 

 

Alloy 

Designation 

(UNS, DIN)

Common Alloy 

Name

108C    

118 Hours

127C       

1008 Hours

127C     

1992 Hours

R50400 Titanium Gr 2 0.31

R50400 Titanium Gr 2 0.31

R52400 Titanium Gr 7 0.35 (0.04) (0.16)

R52400 Titanium Gr 7 0.22 (0.02) (0.04)

R52402 Titanium Gr 16 0.28 (0.05) (0.03)

R52402 Titanium Gr 16 0.25 (0.04) (0.01)

R52404 Titanium Gr 26 0.53

R52404 Titanium Gr 26 0.48

Mill Finish, Flat Washer, Multiple Crevice Washer

Mill Finish, Flat Washer, Multiple Crevice Washer

Mill Finish, Flat Washer, Multiple Crevice Washer

Mill Finish, Flat Washer, Multiple Crevice Washer

Mill Finish, Flat Washer, Multiple Crevice Washer

Mill Finish, Flat Washer, Multiple Crevice Washer

Mill Finish, Flat Washer, Multiple Crevice Washer

Coupon Condition

Mill Finish, Flat Washer, Multiple Crevice Washer

Corrosion Rate (mpy)

Table II:  Coupon Data: 24% Ferrous Chloride, 1.3% Ferric Chloride, Balance Water
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APPENDIX 6-1 

ANALYTICAL REPORT FOR IRON CHLORIDE MONTHLY COMPOSITE SAMPLE 



6500 Sunplex Drive

Ocean Springs, MS  39564

228.875.6420 Phone

228.875.6423 Fax

LELAP Certification # 01960

Mailing Address:

PO Box 1410

Ocean Springs, MS 

39566-1410

The Chemours Company FC LLC

RE: Environmental Deepwell

Wilmington, DE 19805

974 Centre Rd.

Ed Ramos

Enclosed are  Micro-Methods Laboratory, Inc. results of analyses performed on samples received 

03/03/16 12:50.  If you have any questions concerning this report, please feel free to contact the office.

Sincerely, 

March 15, 2016

Harry P. Howell

President

Work Order # : 1603093

Purchase Order #: 9900007395

Micro-Methods Laboratory, Inc.

DISCLAIMER
The results only relate to the items or the sample and/or samples received by the laboratory.  This report shall not be reproduced except in full, 
without the approval of the laboratory.  All test methods performed meet the requirements of NELAC 2009 Standards.  Any variances and/or 
deviations specific to this analytical report are referenced in the lab report using qualifiers and detailed explanations found in the case narrative.

Page 1 of 12



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Environmental Deepwell

03/15/16 08:35Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Sample ID Laboratory ID Matrix
Date/Time 
Sampled

ANALYTICAL REPORT FOR SAMPLES

Date/Time 
Received

Sampled by

Environmental Depwell 4978795 1603093-01 Liquid 03/03/16 08:00 03/03/16 12:50J. Raskett

Sample Receipt Conditions

3/3/2016  12:50:00PM

Sarah E. Tomek

3/3/2016   1:36:00PM Sarah E. Tomek

Lab Pick-upShipped by:Date/Time Received:

Received by:

Date/Time Logged: Logged by:

Mike FarrellSubmitted by:

client cooler

Custody Seals

Containers Intact

COC/Labels Agree

Labels Complete

COC Complete

Received on Ice

No Ice, Short Trip

Obvious Contamination

Rush to meet HT

No

Yes

Yes

No

Yes

Yes

No

No

No

Receipt Temperature:Cooler ID: 0.0 °C

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 2 of 12



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Environmental Deepwell

03/15/16 08:35Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

CASE NARRATIVE SUMMARY

All reported results are within Micro-Methods Laboratory, Inc.defined laboratory quality control objectives unless 
detailed in narrative summary or identified as qualifications.  NOTE:  All results listed on this report are calculated 
on a wet weight basis (as received by the laboratory) unless otherwise noted in the analysis qualification sections.

Summary Comments: No Summary Comments

Qualifiers:

Total Metals-SW 6010B

LCS and/or LCSD Recovery Limit exceeded.L1

Iron

6C08017-BSD1

LCS/LCSD Precision Limit exceeded.L3

Iron

6C08017-BSD1

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 3 of 12



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Environmental Deepwell

03/15/16 08:35Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

ResultAnalyte MRL Batch

Date
Time

Prepared

Date
Time

Analyzed Method Qualifiers DilUnits Analyst

Environmental Depwell 4978795

1603093-01 (Liquid)

Classical Chemistry Parameters

SM 2310B 1997218000 6C04028 03/04/16 

15:30

03/04/16 

15:40

mg/kg 1Acidity 1 GMS

SM 4110B 2000200000 6C03022 03/03/16 

14:21

03/03/16 

14:21

" 50000Chloride 24000 DLW

SM 2710 F.1.237 6C04027 03/04/16 

15:15

03/04/16 

15:25

g/mL 1Specific Gravity GMS

ND 03/04/16 

13:44

mg/kg 6C0402310Total Organic Carbon 7.44 DLW 03/04/16 

13:44

SM 5310C 2000

SM 2540 D 
1997

7.3 6C04025 03/04/16 

12:00

03/04/16 

15:42

" 1Total Suspended Solids 1.0 DLW

Metals

SW 6010B1150 6C08017 03/08/16 

08:50

03/11/16 

14:28

mg/kg 5Chromium 5.00 SCH

"80400 " " "" "Iron 25.0 SCH

"77.2 " " "" "Lead 25.0 SCH

"439 " " "" "Vanadium 25.0 SCH

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 4 of 12



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Environmental Deepwell

03/15/16 08:35Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Result MRL Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qualifiers  Analyte

Classical Chemistry Parameters - Quality Control

Batch 6C03022 - Default Prep GenChem

Blank (6C03022-BLK1) Prepared & Analyzed: 03/03/16 

Chloride mg/kgND 0.47

LCS (6C03022-BS1) Prepared & Analyzed: 03/03/16 

Chloride mg/kg3.6 0.47 4.00 75-12590.5

LCS Dup (6C03022-BSD1) Prepared & Analyzed: 03/03/16 

Chloride mg/kg3.8 0.47 4.00 3075-12595.5 5.32

Duplicate (6C03022-DUP1) Source: 1603093-01 Prepared & Analyzed: 03/03/16 

Chloride mg/kg200000 24000 200000 303.44

Batch 6C04023 - Default Prep GenChem

Blank (6C04023-BLK1) Prepared & Analyzed: 03/04/16 

Total Organic Carbon mg/kgND 0.74

LCS (6C04023-BS1) Prepared & Analyzed: 03/04/16 

Total Organic Carbon mg/kg5.05 0.74 5.00 75-125101

LCS Dup (6C04023-BSD1) Prepared & Analyzed: 03/04/16 

Total Organic Carbon mg/kg5.06 0.74 5.00 3575-125101 0.225

Duplicate (6C04023-DUP1) Source: 1603093-01 Prepared & Analyzed: 03/04/16 

Total Organic Carbon mg/kgND 7.44 ND 30

Batch 6C04025 - Default Prep GenChem

Blank (6C04025-BLK1) Prepared & Analyzed: 03/04/16 

Total Suspended Solids mg/kgND 1.0

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 5 of 12



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Environmental Deepwell

03/15/16 08:35Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Result MRL Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qualifiers  Analyte

Classical Chemistry Parameters - Quality Control

Batch 6C04025 - Default Prep GenChem

LCS (6C04025-BS1) Prepared & Analyzed: 03/04/16 

Total Suspended Solids mg/kg83.0 100 75-12583.0

LCS Dup (6C04025-BSD1) Prepared & Analyzed: 03/04/16 

Total Suspended Solids mg/kg83.0 100 2575-12583.0 0.00

Duplicate (6C04025-DUP1) Source: 1603093-01 Prepared & Analyzed: 03/04/16 

Total Suspended Solids mg/kg7.3 1.0 7.3 50.00

Batch 6C04027 - Default Prep GenChem

Duplicate (6C04027-DUP1) Source: 1603093-01 Prepared & Analyzed: 03/04/16 

Specific Gravity g/mL1.234 1.237 2000.251

Batch 6C04028 - Default Prep GenChem

Duplicate (6C04028-DUP1) Source: 1603093-01 Prepared & Analyzed: 03/04/16 

Acidity mg/kg223000 1 218000 352.25

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 6 of 12



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Environmental Deepwell

03/15/16 08:35Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Result MRL Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qualifiers  Analyte

Metals - Quality Control

Batch 6C08017 - EPA 3010A

Blank (6C08017-BLK1) Prepared: 03/08/16  Analyzed: 03/11/16 

Chromium mg/kgND 0.500

Iron "ND 2.50

Lead "ND 2.50

Vanadium "ND 2.50

LCS (6C08017-BS1) Prepared: 03/08/16  Analyzed: 03/11/16 

Chromium mg/kg9.26 0.500 10.0 85-11592.6

Iron "9.45 2.50 10.0 85-11594.5

Lead "9.89 2.50 10.0 85-11598.9

Vanadium "10.4 2.50 10.0 85-115104

LCS Dup (6C08017-BSD1) Prepared: 03/08/16  Analyzed: 03/11/16 

Chromium mg/kg9.07 0.500 10.0 2085-11590.7 2.03

Iron "13.8 2.50 10.0 20 L1, L385-115138 37.7

Lead "9.66 2.50 10.0 2085-11596.6 2.39

Vanadium "10.4 2.50 10.0 2085-115104 0.357

Duplicate (6C08017-DUP1) Source: 1603093-01 Prepared: 03/08/16  Analyzed: 03/11/16 

Chromium mg/kg1220 4.98 1150 205.55

Iron "83400 24.9 80400 203.66

Lead "81.3 24.9 77.2 205.13

Vanadium "459 24.9 439 204.43

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 7 of 12



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Environmental Deepwell

03/15/16 08:35Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Certified Analyses Included in this Report

Certification CodeAnalyte

SM 5310C 2000 in Liquid

C01,C02Total Organic Carbon

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 8 of 12



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Environmental Deepwell

03/15/16 08:35Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Laboratory Accreditations/Certifications

Code Description Number Expires

01960La Environmental  Lab Accreditation Program 06/30/2016C01

TNI01397National Environmental  Lab Accreditation Program 06/30/2016C02

MS00021Ms Dept of Health (Coliform) 03/15/2016C03

MS00021Ms Dept of Health (Drinking Water Certificate) 03/15/2016C04

PBF-00000028Ms DEQ Lead Firm Certification 11/11/2016C05

ABI-00001348MsDEQ Asbestos Inspector : C.D. Bingham 03/13/2016C06

AM-011572MsDEQ Air Monitor : C.D. Bingham 03/12/2016C07

ABI-00001821MsDEQ Asbestos Inspector: C. W. Meins 10/08/2016C08

AM-011189MsDEQ Air Monitor :  C.W. Meins 03/12/2016C09

ABI-00001345MsDEQ Asbestos Inspector : H.P. Howell 03/14/2016C12

PBI-00003690MsDEQ Lead Paint Inspector : C.D. Bingham 04/20/2016C14

PBI-00001740MsDEQ Lead Paint Inspector : C.W. Meins 04/20/2016C15

Report Definitions 

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the minimum reporting limit

NR Not Reported

RPD Relative Percent Difference

ICV  Initial Calibration Verfiication

CCV Continuing Calibration Verification Standard

SSV Secondary Source Verfication Standard

LCS Lab Control Spike - Lab matrix prepared with known concentration of analyte/s of interest analyzed by method.

MS Matrix Spike - Sample prepared with known concentration of analyte/s of interest analyzed by method.

MSD Matrix Spike Duplicate - Duplicate sample prepared with known concentration of anlayte/s of interest analyzed by method.

MRL Minimum Reporting Limit 

%REC Percentage Recovery of known concentration added to matrix

Batch Group of samples prepared for analysis not to exceed 20 samples.

Matrix Material containing analyte/s of interest

Surrogate Analyte added to sample to determine extraction efficiency of method.

TNC Too Numerous To Count

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 9 of 12



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Environmental Deepwell

03/15/16 08:35Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

InitialsFullName

Analyst Initials Key

Barbara K. McMillan BKM
Dortha L. Wells DLW
Gayle M. Sparling GMS
Sarah E. Tomek SET
Samantha C. Hall SCH
Tina Tomek TPT
Vye Steelman VNS

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 10 of 12
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APPENDIX 6-2 

ANALYTICAL REPORT FOR IRON CHLORIDE QUARTERLY VOLATILE 

ORGANIC COMPOUND GRAB SAMPLE 



6500 Sunplex Drive

Ocean Springs, MS  39564

228.875.6420 Phone

228.875.6423 Fax

LELAP Certification # 01960

Mailing Address:

PO Box 1410

Ocean Springs, MS 

39566-1410

The Chemours Company FC LLC

RE: Deepwell TOV

Wilmington, DE 19805

974 Centre Rd.

Brian Beale

Enclosed are  Micro-Methods Laboratory, Inc. results of analyses performed on samples received 

01/11/16 15:57.  If you have any questions concerning this report, please feel free to contact the office.

Sincerely, 

January 13, 2016

Harry P. Howell

President

Work Order # : 1601155

Purchase Order #: 9900007395

Micro-Methods Laboratory, Inc.

DISCLAIMER
The results only relate to the items or the sample and/or samples received by the laboratory.  This report shall not be reproduced except in full, 
without the approval of the laboratory.  All test methods performed meet the requirements of NELAC 2009 Standards.  Any variances and/or 
deviations specific to this analytical report are referenced in the lab report using qualifiers and detailed explanations found in the case narrative.

Page 1 of 20



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Brian Beale

Deepwell TOV

01/13/16 15:40Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Sample ID Laboratory ID Matrix
Date/Time 
Sampled

ANALYTICAL REPORT FOR SAMPLES

Date/Time 
Received

Sampled by

Deepwell TOV 1601155-01 Liquid 01/10/16 19:30 01/11/16 15:57Perry Schmidt

Sample Receipt Conditions

1/11/2016   3:57:00PM

Sarah E. Tomek

1/12/2016   7:55:00AM Sarah E. Tomek

Lab Pick-upShipped by:Date/Time Received:

Received by:

Date/Time Logged: Logged by:

Tyler C. DupreeSubmitted by:

#422

Custody Seals

Containers Intact

COC/Labels Agree

Labels Complete

COC Complete

Received on Ice

No Ice, Short Trip

Obvious Contamination

Rush to meet HT

No

Yes

Yes

No

Yes

Yes

No

No

No

Receipt Temperature:Cooler ID: 3.5 °C

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 2 of 20



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Brian Beale

Deepwell TOV

01/13/16 15:40Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

CASE NARRATIVE SUMMARY

All reported results are within Micro-Methods Laboratory, Inc.defined laboratory quality control objectives unless 
detailed in narrative summary or identified as qualifications.  NOTE:  All results listed on this report are calculated 
on a wet weight basis (as received by the laboratory) unless otherwise noted in the analysis qualification sections.

Summary Comments:

Volatile vials checked at receiving for air bubbles.  No visible air bubbles greater than 6mm found.- SET 

Volatile technician comments-BSF:
Sample(s) analyzed with zero headspace.  8260B-5030B
pH of sample(s) is less than two in preserved vials. 8260B-5030B

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 3 of 20



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Brian Beale

Deepwell TOV

01/13/16 15:40Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Qualifiers:

Volatile Organic Compounds-EPA 8260B

CCV above acceptance limits. Results reported from this calibration were below the reporting limits.CC-01

Acetone, Acrolein, Chloromethane, Dichlorodifluoromethane, Vinyl acetate

1601155-01[Deepwell TOV], 6A12005-BLK1

ICV exceeds the acceptance limit.  Results reported from calibration were below the reporting limits.CC-02

Vinyl acetate

1601155-01[Deepwell TOV], 6A12005-BLK1

CCV above acceptance limits. QC Results reported from this calibration within acceptance limits.CC-03

Acetone, Acrolein, Chloromethane, Dichlorodifluoromethane

6A12005-BS1, 6A12005-BSD1, 6A12005-MS1, 6A12005-MSD1

CCV above acceptance limits. Results reported are estimated values.CC-04

Acrolein, Vinyl acetate

6A12005-BS1, 6A12005-BSD1, 6A12005-MS1, 6A12005-MSD1

ICV above acceptance limits. Results reported are estimated values.CC-08

Vinyl acetate

6A12005-BS1, 6A12005-BSD1, 6A12005-MS1, 6A12005-MSD1

LCS and/or LCSD Recovery Limit exceeded.L1

Acrolein, Vinyl acetate

6A12005-BS1, 6A12005-BSD1

MS/MSD Recovery limit exceeded.M1

Vinyl acetate

6A12005-MS1, 6A12005-MSD1

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 4 of 20



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Brian Beale

Deepwell TOV

01/13/16 15:40Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

ResultAnalyte MRL Batch

Date
Time

Prepared

Date
Time

Analyzed Method Qualifiers DilUnits Analyst

Deepwell TOV

1601155-01 (Liquid)

Volatile Organic Compounds by EPA Method 8260B

ND 01/12/16 

08:00

mg/kg 6A1200511,1,1,2-Tetrachloroethane 0.050 BSF 01/12/16 

17:33

EPA 8260B

ND "" ""1,1,1-Trichloroethane 0.050 BSF " "

ND "" ""1,1,2,2-Tetrachloroethane 0.050 BSF " "

ND "" ""1,1,2-Trichloroethane 0.050 BSF " "

ND "" ""1,1-Dichloroethane 0.050 BSF " "

ND "" ""1,1-Dichloroethene 0.050 BSF " "

ND "" ""1,1-Dichloropropene 0.050 BSF " "

ND "" ""1,2,3-Trichlorobenzene 0.050 BSF " "

ND "" ""1,2,3-Trichloropropane 0.050 BSF " "

ND "" ""1,2,4- Trimethylbenzene 0.050 BSF " "

ND "" ""1,2,4-Trichlorobenzene 0.050 BSF " "

ND "" ""1,2-Dibromo-3-chloropropane 0.050 BSF " "

ND "" ""1,2-Dibromoethane (EDB) 0.050 BSF " "

ND "" ""1,2-Dichlorobenzene 0.050 BSF " "

ND "" ""1,2-Dichloroethane 0.050 BSF " "

ND "" ""1,2-Dichloropropane 0.050 BSF " "

ND "" ""1,3,5-Trimethylbenzene 0.050 BSF " "

ND "" ""1,3-Dichlorobenzene 0.050 BSF " "

ND "" ""1,3-Dichloropropane 0.050 BSF " "

ND "" ""1,4-Dichlorobenzene 0.050 BSF " "

ND "" ""2,2-Dichloropropane 0.050 BSF " "

ND "" ""2-Butanone 0.050 BSF " "

ND "" ""2-Chlorotoluene 0.050 BSF " "

ND "" ""2-Hexanone 0.100 BSF " "

ND "" ""4-Chlorotoluene 0.050 BSF " "

ND "" ""4-Isopropyltoluene 0.050 BSF " "

ND "" ""4-Methyl-2-pentanone 0.100 BSF " "

ND "" ""Acetone 0.100 CC-01BSF " "

ND "" ""Acrolein 0.050 CC-01BSF " "

ND "" ""Acrylonitrile 0.050 BSF " "

ND "" ""Benzene 0.050 BSF " "

ND "" ""Bromobenzene 0.050 BSF " "

ND "" ""Bromochloromethane 0.050 BSF " "

ND "" ""Bromodichloromethane 0.050 BSF " "

ND "" ""Bromoform 0.050 BSF " "

ND "" ""Bromomethane 0.050 BSF " "

ND "" ""Carbon disulfide 0.050 BSF " "

ND "" ""Carbon Tetrachloride 0.050 BSF " "

ND "" ""Chlorobenzene 0.050 BSF " "

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 5 of 20



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Brian Beale

Deepwell TOV

01/13/16 15:40Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

ResultAnalyte MRL Batch

Date
Time

Prepared

Date
Time

Analyzed Method Qualifiers DilUnits Analyst

Deepwell TOV

1601155-01 (Liquid)

Volatile Organic Compounds by EPA Method 8260B

ND 01/12/16 

08:00

mg/kg 6A120051Chloroethane 0.050 BSF " "

ND "" ""Chloroform 0.050 BSF " "

ND "" ""Chloromethane 0.050 CC-01BSF " "

ND "" ""cis-1,2-Dichloroethene 0.050 BSF " "

ND "" ""cis-1,3-Dichloropropene 0.050 BSF " "

ND "" ""Dibromochloromethane 0.050 BSF " "

ND "" ""Dibromomethane 0.050 BSF " "

ND "" ""Dichlorodifluoromethane 0.050 CC-01BSF " "

ND "" ""Diethyl ether 0.050 BSF " "

ND "" ""Ethylbenzene 0.050 BSF " "

ND "" ""Hexachlorobutadiene 0.050 BSF " "

ND "" ""Hexane 0.050 BSF " "

ND "" ""Iodomethane 0.100 BSF " "

ND "" ""Isopropylbenzene 0.050 BSF " "

ND "" ""m,p-Xylene 0.050 BSF " "

ND "" ""Methyl tert-Butyl Ether 0.050 BSF " "

ND "" ""Methylene chloride 0.050 BSF " "

ND "" ""Naphthalene 0.100 BSF " "

ND "" ""n-Butylbenzene 0.050 BSF " "

ND "" ""n-Propyl Benzene 0.050 BSF " "

ND "" ""o-Xylene 0.050 BSF " "

ND "" ""sec-Butyl Benzene 0.050 BSF " "

ND "" ""Styrene 0.050 BSF " "

ND "" ""t-Butyl Benzene 0.050 BSF " "

ND "" ""Tetrachloroethene 0.050 BSF " "

ND "" ""Tetrahydrofuran 0.050 BSF " "

ND "" ""Toluene 0.050 BSF " "

ND "" ""trans-1,2-Dichloroethene 0.050 BSF " "

ND "" ""trans-1,3-Dichloropropene 0.050 BSF " "

ND "" ""trans-1,4-Dichloro-2-butene 0.050 BSF " "

ND "" ""Trichloroethene 0.050 BSF " "

ND "" ""Trichlorofluoromethane 0.050 BSF " "

ND "" ""Vinyl acetate 0.050 CC-01, CC-02BSF " "

ND "" ""Vinyl chloride 0.050 BSF " "

% Rec Rec Limits Batch

Date
Time

Prepared

Date
Time

Analyzed Method Notes Surrogate 

"" " "70-130107 % BSFDibromofluoromethane 53.4

"" " "70-130105 % BSF1,2-Dichloroethane-d4 52.7

"" " "70-13097.2 % BSFToluene-d8 48.6

"" " "70-13095.8 % BSF4-Bromofluorobenzene 47.9

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 6 of 20



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Brian Beale

Deepwell TOV

01/13/16 15:40Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Result MRL Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qualifiers  Analyte

Volatile Organic Compounds by EPA Method 8260B - Quality Control

Batch 6A12005 - EPA 5030B

Blank (6A12005-BLK1) Prepared & Analyzed: 01/12/16 

1,1,1,2-Tetrachloroethane mg/kgND 0.050

1,1,1-Trichloroethane "ND 0.050

1,1,2,2-Tetrachloroethane "ND 0.050

1,1,2-Trichloroethane "ND 0.050

1,1,2-Trichlorotrifluoroethane "ND 0.050

1,1-Dichloroethane "ND 0.050

1,1-Dichloroethene "ND 0.050

1,1-Dichloropropene "ND 0.050

1,2,3-Trichlorobenzene "ND 0.050

1,2,3-Trichloropropane "ND 0.050

1,2,4- Trimethylbenzene "ND 0.050

1,2,4-Trichlorobenzene "ND 0.050

1,2-Dibromo-3-chloropropane "ND 0.050

1,2-Dibromoethane (EDB) "ND 0.050

1,2-Dichlorobenzene "ND 0.050

1,2-Dichloroethane "ND 0.050

1,2-Dichloropropane "ND 0.050

1,3,5-Trimethylbenzene "ND 0.050

1,3-Dichlorobenzene "ND 0.050

1,3-Dichloropropane "ND 0.050

1,4-Dichlorobenzene "ND 0.050

1,4-Dioxane "ND 0.500

2,2-Dichloropropane "ND 0.050

2-Butanone "ND 0.050

2-Chloroethylvinyl ether "ND 0.050

2-Chlorotoluene "ND 0.050

2-Hexanone "ND 0.100

4-Chlorotoluene "ND 0.050

4-Isopropyltoluene "ND 0.050

4-Methyl-2-pentanone "ND 0.100

Acetone "ND 0.100 CC-01

Acrolein "ND 0.050 CC-01

Acrylonitrile "ND 0.050

Benzene "ND 0.050

Bromobenzene "ND 0.050

Bromochloromethane "ND 0.050

Bromodichloromethane "ND 0.050

Bromoform "ND 0.050

Bromomethane "ND 0.050

Carbon disulfide "ND 0.050

Carbon Tetrachloride "ND 0.050

Chlorobenzene "ND 0.050

Chloroethane "ND 0.050

Chloroform "ND 0.050

Chloromethane "ND 0.050 CC-01

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 7 of 20



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Brian Beale

Deepwell TOV

01/13/16 15:40Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Result MRL Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qualifiers  Analyte

Volatile Organic Compounds by EPA Method 8260B - Quality Control

Batch 6A12005 - EPA 5030B

Blank (6A12005-BLK1) Prepared & Analyzed: 01/12/16 

cis-1,2-Dichloroethene mg/kgND 0.050

cis-1,3-Dichloropropene "ND 0.050

cis-1,4-Dichloro-2-butene "ND 0.050

Dibromochloromethane "ND 0.050

Dibromomethane "ND 0.050

Dichlorodifluoromethane "ND 0.050 CC-01

Diethyl ether "ND 0.050

Ethylbenzene "ND 0.050

Hexachlorobutadiene "ND 0.050

Hexane "ND 0.050

Iodomethane "ND 0.100

Isobutanol "ND 0.200

Isopropylbenzene "ND 0.050

m,p-Xylene "ND 0.050

Methyl Acrylate "ND 0.050

Methyl tert-Butyl Ether "ND 0.050

Methylene chloride "ND 0.050

Naphthalene "ND 0.100

n-Butylbenzene "ND 0.050

n-Propyl Benzene "ND 0.050

o-Xylene "ND 0.050

sec-Butyl Benzene "ND 0.050

Styrene "ND 0.050

t-Butyl Benzene "ND 0.050

Tert-butyl alcohol "ND 0.500

Tetrachloroethene "ND 0.050

Tetrahydrofuran "ND 0.050

Toluene "ND 0.050

trans-1,2-Dichloroethene "ND 0.050

trans-1,3-Dichloropropene "ND 0.050

trans-1,4-Dichloro-2-butene "ND 0.050

Trichloroethene "ND 0.050

Trichlorofluoromethane "ND 0.050

Vinyl acetate "ND 0.050 CC-01, 
CC-02

Vinyl chloride "ND 0.050

" 0.0500 70-130Surrogate: Dibromofluoromethane 1040.0522

" 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 99.60.0498

" 0.0500 70-130Surrogate: Toluene-d8 97.40.0487

" 0.0500 70-130Surrogate: 4-Bromofluorobenzene 94.10.0471

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 8 of 20



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Brian Beale

Deepwell TOV

01/13/16 15:40Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Result MRL Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qualifiers  Analyte

Volatile Organic Compounds by EPA Method 8260B - Quality Control

Batch 6A12005 - EPA 5030B

LCS (6A12005-BS1) Prepared & Analyzed: 01/12/16 

1,1,1,2-Tetrachloroethane mg/kg0.020 0.050 0.0200 70-13097.7

1,1,1-Trichloroethane "0.021 0.050 0.0200 70-130104

1,1,2,2-Tetrachloroethane "0.019 0.050 0.0200 70-13094.2

1,1,2-Trichloroethane "0.020 0.050 0.0200 70-130101

1,1-Dichloroethane "0.021 0.050 0.0200 74.6-139103

1,1-Dichloroethene "0.019 0.050 0.0200 72.8-13896.6

1,1-Dichloropropene "0.020 0.050 0.0200 70-130100

1,2,3-Trichlorobenzene "0.020 0.050 0.0200 66.1-12297.7

1,2,3-Trichloropropane "0.020 0.050 0.0200 70-130101

1,2,4- Trimethylbenzene "0.020 0.050 0.0200 70-13099.3

1,2,4-Trichlorobenzene "0.018 0.050 0.0200 70-13092.2

1,2-Dibromo-3-chloropropane "0.018 0.050 0.0200 70-13091.7

1,2-Dibromoethane (EDB) "0.021 0.050 0.0200 70-130105

1,2-Dichlorobenzene "0.019 0.050 0.0200 70-13094.7

1,2-Dichloroethane "0.022 0.050 0.0200 70-130110

1,2-Dichloropropane "0.020 0.050 0.0200 70-13099.4

1,3,5-Trimethylbenzene "0.020 0.050 0.0200 70-130101

1,3-Dichlorobenzene "0.020 0.050 0.0200 70-13097.8

1,3-Dichloropropane "0.021 0.050 0.0200 70-130106

1,4-Dichlorobenzene "0.018 0.050 0.0200 70-13092.1

1,4-Dioxane "ND 0.500 0.0200 5-215

2,2-Dichloropropane "0.020 0.050 0.0200 70-13099.8

2-Butanone "0.019 0.050 0.0200 58.5-13696.7

2-Chloroethylvinyl ether "ND 0.050 0.0200 62.9-139

2-Chlorotoluene "0.020 0.050 0.0200 70-13098.4

2-Hexanone "0.018 0.100 0.0200 55.1-13687.9

4-Chlorotoluene "0.019 0.050 0.0200 70-13096.3

4-Isopropyltoluene "0.019 0.050 0.0200 70-13093.6

4-Methyl-2-pentanone "0.019 0.100 0.0200 50.2-13194.9

Acetone "0.023 0.100 0.0200 CC-0327.7-177113

Acrolein "0.030 0.050 0.0200 CC-04, L148.9-143149

Acrylonitrile "0.022 0.050 0.0200 58.1-142112

Benzene "0.019 0.050 0.0200 70-13095.1

Bromobenzene "0.020 0.050 0.0200 70-13099.4

Bromochloromethane "0.021 0.050 0.0200 70-130105

Bromodichloromethane "0.021 0.050 0.0200 70-130106

Bromoform "0.019 0.050 0.0200 70-13095.7

Bromomethane "0.019 0.050 0.0200 58.1-14895.9

Carbon disulfide "0.019 0.050 0.0200 65.3-13896.4

Carbon Tetrachloride "0.021 0.050 0.0200 70-130105

Chlorobenzene "0.019 0.050 0.0200 70-13094.6

Chloroethane "0.019 0.050 0.0200 53.6-15194.3

Chloroform "0.020 0.050 0.0200 70-130101

Chloromethane "0.015 0.050 0.0200 CC-0358.8-11575.4

cis-1,2-Dichloroethene "0.020 0.050 0.0200 70-13098.8

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 9 of 20



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Brian Beale

Deepwell TOV

01/13/16 15:40Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Result MRL Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qualifiers  Analyte

Volatile Organic Compounds by EPA Method 8260B - Quality Control

Batch 6A12005 - EPA 5030B

LCS (6A12005-BS1) Prepared & Analyzed: 01/12/16 

cis-1,3-Dichloropropene mg/kg0.020 0.050 0.0200 70-13099.0

Dibromochloromethane "0.020 0.050 0.0200 70-130101

Dibromomethane "0.021 0.050 0.0200 70-130107

Dichlorodifluoromethane "0.014 0.050 0.0200 CC-0336.8-12667.5

Diethyl ether "0.021 0.050 0.0200 70-130104

Ethylbenzene "0.019 0.050 0.0200 70-13094.6

Hexachlorobutadiene "0.020 0.050 0.0200 70-130101

Hexane "0.020 0.050 0.0200 70-13098.3

Iodomethane "0.020 0.100 0.0200 64.6-131100

Isobutanol "ND 0.200 0.0200 5-158

Isopropylbenzene "0.020 0.050 0.0200 70-13097.8

m,p-Xylene "0.040 0.050 0.0400 70-13098.8

Methyl Acrylate "0.018 0.050 0.0200 70-13091.7

Methyl tert-Butyl Ether "0.020 0.050 0.0200 70-130100

Methylene chloride "0.020 0.050 0.0200 71.6-14299.4

Naphthalene "0.019 0.100 0.0200 56.4-13395.7

n-Butylbenzene "0.018 0.050 0.0200 70-13091.9

n-Propyl Benzene "0.019 0.050 0.0200 70-13097.3

o-Xylene "0.020 0.050 0.0200 70-13099.2

sec-Butyl Benzene "0.019 0.050 0.0200 70-13097.4

Styrene "0.019 0.050 0.0200 70-13096.6

t-Butyl Benzene "0.020 0.050 0.0200 70-130100

Tetrachloroethene "0.021 0.050 0.0200 70-130103

Tetrahydrofuran "0.019 0.050 0.0200 50.8-14194.6

Toluene "0.020 0.050 0.0200 70-13099.5

trans-1,2-Dichloroethene "0.020 0.050 0.0200 73.6-13899.7

trans-1,3-Dichloropropene "0.021 0.050 0.0200 70-130103

trans-1,4-Dichloro-2-butene "0.018 0.050 0.0200 59.2-14591.6

Trichloroethene "0.020 0.050 0.0200 70-130100

Trichlorofluoromethane "0.020 0.050 0.0200 71.7-14998.1

Vinyl acetate "0.028 0.050 0.0200 CC-04, 
CC-08, L1

66.6-129142

Vinyl chloride "0.018 0.050 0.0200 70-13088.6

" 0.0500 70-130Surrogate: Dibromofluoromethane 1050.0527

" 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 1040.0522

" 0.0500 70-130Surrogate: Toluene-d8 96.70.0484

" 0.0500 70-130Surrogate: 4-Bromofluorobenzene 1010.0505

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 10 of 20



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Brian Beale

Deepwell TOV

01/13/16 15:40Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Result MRL Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qualifiers  Analyte

Volatile Organic Compounds by EPA Method 8260B - Quality Control

Batch 6A12005 - EPA 5030B

LCS Dup (6A12005-BSD1) Prepared & Analyzed: 01/12/16 

1,1,1,2-Tetrachloroethane mg/kg0.020 0.050 0.0200 3570-130101 3.52

1,1,1-Trichloroethane "0.022 0.050 0.0200 3570-130108 4.05

1,1,2,2-Tetrachloroethane "0.019 0.050 0.0200 3570-13095.9 1.84

1,1,2-Trichloroethane "0.021 0.050 0.0200 3570-130103 2.65

1,1-Dichloroethane "0.021 0.050 0.0200 3574.6-139106 3.02

1,1-Dichloroethene "0.021 0.050 0.0200 3572.8-138106 9.33

1,1-Dichloropropene "0.021 0.050 0.0200 3570-130106 5.69

1,2,3-Trichlorobenzene "0.020 0.050 0.0200 3566.1-122102 4.55

1,2,3-Trichloropropane "0.020 0.050 0.0200 3570-13099.7 1.34

1,2,4- Trimethylbenzene "0.020 0.050 0.0200 3570-130102 2.68

1,2,4-Trichlorobenzene "0.019 0.050 0.0200 3570-13095.9 3.93

1,2-Dibromo-3-chloropropane "0.018 0.050 0.0200 3570-13088.6 3.44

1,2-Dibromoethane (EDB) "0.021 0.050 0.0200 3570-130106 0.995

1,2-Dichlorobenzene "0.019 0.050 0.0200 3570-13095.3 0.684

1,2-Dichloroethane "0.022 0.050 0.0200 3570-130110 0.0907

1,2-Dichloropropane "0.020 0.050 0.0200 3570-130102 2.78

1,3,5-Trimethylbenzene "0.021 0.050 0.0200 3570-130104 3.13

1,3-Dichlorobenzene "0.020 0.050 0.0200 3570-130101 2.77

1,3-Dichloropropane "0.021 0.050 0.0200 3570-130104 1.71

1,4-Dichlorobenzene "0.019 0.050 0.0200 3570-13096.4 4.56

1,4-Dioxane "ND 0.500 0.0200 355-215

2,2-Dichloropropane "0.021 0.050 0.0200 3570-130103 3.40

2-Butanone "0.020 0.050 0.0200 3558.5-13697.9 1.18

2-Chloroethylvinyl ether "ND 0.050 0.0200 3562.9-139

2-Chlorotoluene "0.020 0.050 0.0200 3570-13099.6 1.26

2-Hexanone "0.019 0.100 0.0200 3555.1-13692.7 5.26

4-Chlorotoluene "0.020 0.050 0.0200 3570-130100 4.22

4-Isopropyltoluene "0.019 0.050 0.0200 3570-13097.1 3.72

4-Methyl-2-pentanone "0.020 0.100 0.0200 3550.2-13199.1 4.33

Acetone "0.021 0.100 0.0200 35 CC-0327.7-177105 7.61

Acrolein "0.028 0.050 0.0200 35 CC-0348.9-143138 8.05

Acrylonitrile "0.023 0.050 0.0200 3558.1-142116 3.25

Benzene "0.020 0.050 0.0200 3570-130101 5.82

Bromobenzene "0.020 0.050 0.0200 3570-13099.1 0.302

Bromochloromethane "0.022 0.050 0.0200 3570-130108 2.76

Bromodichloromethane "0.021 0.050 0.0200 3570-130106 0.424

Bromoform "0.020 0.050 0.0200 3570-130101 5.19

Bromomethane "0.021 0.050 0.0200 3558.1-148103 6.75

Carbon disulfide "0.021 0.050 0.0200 3565.3-138103 6.91

Carbon Tetrachloride "0.023 0.050 0.0200 3570-130115 8.32

Chlorobenzene "0.019 0.050 0.0200 3570-13096.9 2.40

Chloroethane "0.020 0.050 0.0200 3553.6-15199.8 5.67

Chloroform "0.021 0.050 0.0200 3570-130105 3.59

Chloromethane "0.016 0.050 0.0200 35 CC-0358.8-11582.0 8.45

cis-1,2-Dichloroethene "0.020 0.050 0.0200 3570-13099.6 0.756

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 11 of 20



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Brian Beale

Deepwell TOV

01/13/16 15:40Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Result MRL Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qualifiers  Analyte

Volatile Organic Compounds by EPA Method 8260B - Quality Control

Batch 6A12005 - EPA 5030B

LCS Dup (6A12005-BSD1) Prepared & Analyzed: 01/12/16 

cis-1,3-Dichloropropene mg/kg0.020 0.050 0.0200 3570-13099.7 0.755

Dibromochloromethane "0.021 0.050 0.0200 3570-130105 3.89

Dibromomethane "0.022 0.050 0.0200 3570-130108 0.980

Dichlorodifluoromethane "0.012 0.050 0.0200 35 CC-0336.8-12660.8 10.5

Diethyl ether "0.022 0.050 0.0200 3570-130108 4.15

Ethylbenzene "0.020 0.050 0.0200 3570-13098.4 3.99

Hexachlorobutadiene "0.020 0.050 0.0200 3570-130102 1.73

Hexane "0.021 0.050 0.0200 3570-130103 4.62

Iodomethane "0.022 0.100 0.0200 3564.6-131109 7.95

Isobutanol "ND 0.200 0.0200 355-158

Isopropylbenzene "0.020 0.050 0.0200 3570-130102 4.16

m,p-Xylene "0.041 0.050 0.0400 3570-130102 3.12

Methyl Acrylate "0.019 0.050 0.0200 3570-13095.5 4.06

Methyl tert-Butyl Ether "0.021 0.050 0.0200 3570-130104 4.25

Methylene chloride "0.021 0.050 0.0200 3571.6-142105 5.76

Naphthalene "0.020 0.100 0.0200 3556.4-13398.0 2.38

n-Butylbenzene "0.019 0.050 0.0200 3570-13095.8 4.10

n-Propyl Benzene "0.020 0.050 0.0200 3570-130101 3.68

o-Xylene "0.020 0.050 0.0200 3570-130102 2.83

sec-Butyl Benzene "0.020 0.050 0.0200 3570-130102 4.37

Styrene "0.020 0.050 0.0200 3570-130101 4.65

t-Butyl Benzene "0.021 0.050 0.0200 3570-130104 3.73

Tetrachloroethene "0.021 0.050 0.0200 3570-130107 4.15

Tetrahydrofuran "0.020 0.050 0.0200 3550.8-141100 5.85

Toluene "0.020 0.050 0.0200 3570-130101 1.45

trans-1,2-Dichloroethene "0.021 0.050 0.0200 3573.6-138106 6.22

trans-1,3-Dichloropropene "0.021 0.050 0.0200 3570-130106 2.67

trans-1,4-Dichloro-2-butene "0.019 0.050 0.0200 3559.2-14595.0 3.64

Trichloroethene "0.021 0.050 0.0200 3570-130105 4.15

Trichlorofluoromethane "0.020 0.050 0.0200 3571.7-149101 2.42

Vinyl acetate "0.027 0.050 0.0200 35 CC-04, 
CC-08, L1

66.6-129135 5.60

Vinyl chloride "0.020 0.050 0.0200 3570-13097.6 9.72

" 0.0500 70-130Surrogate: Dibromofluoromethane 1070.0533

" 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 1040.0518

" 0.0500 70-130Surrogate: Toluene-d8 97.20.0486

" 0.0500 70-130Surrogate: 4-Bromofluorobenzene 1010.0506

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 12 of 20



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Brian Beale

Deepwell TOV

01/13/16 15:40Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Result MRL Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qualifiers  Analyte

Volatile Organic Compounds by EPA Method 8260B - Quality Control

Batch 6A12005 - EPA 5030B

Matrix Spike (6A12005-MS1) Source: 1601149-01 Prepared & Analyzed: 01/12/16 

1,1,1,2-Tetrachloroethane mg/kg0.020 0.050 0.0200 ND 70-13099.7

1,1,1-Trichloroethane "0.022 0.050 0.0200 ND 70-130110

1,1,2,2-Tetrachloroethane "0.019 0.050 0.0200 ND 71.9-14093.2

1,1,2-Trichloroethane "0.021 0.050 0.0200 ND 70-130103

1,1-Dichloroethane "0.021 0.050 0.0200 ND 78.8-143105

1,1-Dichloroethene "0.020 0.050 0.0200 ND 72.8-143102

1,1-Dichloropropene "0.021 0.050 0.0200 ND 70-130105

1,2,3-Trichlorobenzene "0.019 0.050 0.0200 ND 53.4-12194.6

1,2,3-Trichloropropane "0.019 0.050 0.0200 ND 70-13097.3

1,2,4- Trimethylbenzene "0.019 0.050 0.0200 ND 41.2-14597.3

1,2,4-Trichlorobenzene "0.018 0.050 0.0200 ND 53.6-11687.9

1,2-Dibromo-3-chloropropane "0.018 0.050 0.0200 ND 59-12989.8

1,2-Dibromoethane (EDB) "0.021 0.050 0.0200 ND 70-130105

1,2-Dichlorobenzene "0.018 0.050 0.0200 ND 70-13092.0

1,2-Dichloroethane "0.022 0.050 0.0200 ND 70-130110

1,2-Dichloropropane "0.020 0.050 0.0200 ND 70-13099.4

1,3,5-Trimethylbenzene "0.019 0.050 0.0200 ND 48.3-14396.8

1,3-Dichlorobenzene "0.020 0.050 0.0200 ND 70-130100

1,3-Dichloropropane "0.021 0.050 0.0200 ND 70-130103

1,4-Dichlorobenzene "0.019 0.050 0.0200 ND 70-13093.2

1,4-Dioxane "ND 0.500 0.0200 ND 0-0

2,2-Dichloropropane "0.020 0.050 0.0200 ND 58.6-13897.8

2-Butanone "0.019 0.050 0.0200 ND 56.9-13196.0

2-Chloroethylvinyl ether "ND 0.050 0.0200 ND 33.3-180

2-Chlorotoluene "0.019 0.050 0.0200 ND 70-13097.3

2-Hexanone "0.018 0.100 0.0200 ND 54.7-12889.0

4-Chlorotoluene "0.019 0.050 0.0200 ND 70-13097.4

4-Isopropyltoluene "0.019 0.050 0.0200 ND 70-13093.3

4-Methyl-2-pentanone "0.019 0.100 0.0200 ND 45.7-13395.4

Acetone "0.023 0.100 0.0200 ND CC-0348.4-154116

Acrolein "0.027 0.050 0.0200 ND CC-0313.4-177134

Acrylonitrile "0.022 0.050 0.0200 ND 62.1-135111

Benzene "0.020 0.050 0.0200 ND 70-13098.2

Bromobenzene "0.019 0.050 0.0200 ND 70-13096.8

Bromochloromethane "0.021 0.050 0.0200 ND 70-130103

Bromodichloromethane "0.021 0.050 0.0200 ND 70-130106

Bromoform "0.017 0.050 0.0200 ND 60.7-12786.9

Bromomethane "0.019 0.050 0.0200 ND 67.1-14493.6

Carbon disulfide "0.016 0.050 0.0200 ND 46.2-15178.3

Carbon Tetrachloride "0.022 0.050 0.0200 ND 69.8-136111

Chlorobenzene "0.019 0.050 0.0200 ND 70-13096.5

Chloroethane "0.018 0.050 0.0200 ND 54.8-15291.5

Chloroform "0.021 0.050 0.0200 ND 70-130105

Chloromethane "0.016 0.050 0.0200 ND CC-0357.5-12182.4

cis-1,2-Dichloroethene "0.020 0.050 0.0200 ND 70-130101

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 13 of 20



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Brian Beale

Deepwell TOV

01/13/16 15:40Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Result MRL Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qualifiers  Analyte

Volatile Organic Compounds by EPA Method 8260B - Quality Control

Batch 6A12005 - EPA 5030B

Matrix Spike (6A12005-MS1) Source: 1601149-01 Prepared & Analyzed: 01/12/16 

cis-1,3-Dichloropropene mg/kg0.019 0.050 0.0200 ND 70-13093.3

Dibromochloromethane "0.020 0.050 0.0200 ND 67.2-12599.3

Dibromomethane "0.021 0.050 0.0200 ND 70-130105

Dichlorodifluoromethane "0.010 0.050 0.0200 ND CC-0338.4-12148.8

Diethyl ether "0.021 0.050 0.0200 ND 76-137103

Ethylbenzene "0.019 0.050 0.0200 ND 70-13096.6

Hexachlorobutadiene "0.020 0.050 0.0200 ND 57.2-120100

Hexane "0.020 0.050 0.0200 ND 69.8-13599.9

Iodomethane "0.022 0.100 0.0200 ND 56.3-146108

Isobutanol "ND 0.200 0.0200 ND 5-147

Isopropylbenzene "0.019 0.050 0.0200 ND 70-13097.4

m,p-Xylene "0.040 0.050 0.0400 ND 63.9-13199.3

Methyl Acrylate "0.019 0.050 0.0200 ND 63.3-12693.3

Methyl tert-Butyl Ether "0.020 0.050 0.0200 ND 77.3-13699.0

Methylene chloride "0.021 0.050 0.0200 ND 74.2-144105

Naphthalene "0.019 0.100 0.0200 ND 25.8-13494.0

n-Butylbenzene "0.018 0.050 0.0200 ND 67.2-11590.9

n-Propyl Benzene "0.020 0.050 0.0200 ND 70-13097.7

o-Xylene "0.019 0.050 0.0200 ND 60.7-12996.0

sec-Butyl Benzene "0.019 0.050 0.0200 ND 70-13097.1

Styrene "0.018 0.050 0.0200 ND 10.5-15891.9

t-Butyl Benzene "0.020 0.050 0.0200 ND 70-130101

Tetrachloroethene "0.021 0.050 0.0200 ND 70-130105

Tetrahydrofuran "0.018 0.050 0.0200 ND 35.5-14989.6

Toluene "0.020 0.050 0.0200 ND 70-130101

trans-1,2-Dichloroethene "0.021 0.050 0.0200 ND 71.7-144105

trans-1,3-Dichloropropene "0.020 0.050 0.0200 ND 65-11599.8

trans-1,4-Dichloro-2-butene "0.016 0.050 0.0200 ND 53.1-15078.1

Trichloroethene "0.021 0.050 0.0200 ND 70-130105

Trichlorofluoromethane "0.020 0.050 0.0200 ND 68.3-161102

Vinyl acetate "0.030 0.050 0.0200 ND CC-04, 
CC-08, M1

55-132152

Vinyl chloride "0.018 0.050 0.0200 ND 65-12789.3

" 0.0500 70-130Surrogate: Dibromofluoromethane 1090.0546

" 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 1030.0516

" 0.0500 70-130Surrogate: Toluene-d8 95.50.0478

" 0.0500 70-130Surrogate: 4-Bromofluorobenzene 1010.0505

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 14 of 20



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Brian Beale

Deepwell TOV

01/13/16 15:40Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Result MRL Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qualifiers  Analyte

Volatile Organic Compounds by EPA Method 8260B - Quality Control

Batch 6A12005 - EPA 5030B

Matrix Spike Dup (6A12005-MSD1) Source: 1601149-01 Prepared & Analyzed: 01/12/16 

1,1,1,2-Tetrachloroethane mg/kg0.019 0.050 0.0200 ND 4070-13096.1 3.73

1,1,1-Trichloroethane "0.021 0.050 0.0200 ND 4070-130106 4.31

1,1,2,2-Tetrachloroethane "0.019 0.050 0.0200 ND 4071.9-14094.7 1.60

1,1,2-Trichloroethane "0.020 0.050 0.0200 ND 4070-13098.4 4.67

1,1-Dichloroethane "0.021 0.050 0.0200 ND 4078.8-143104 0.573

1,1-Dichloroethene "0.020 0.050 0.0200 ND 4072.8-143101 0.838

1,1-Dichloropropene "0.020 0.050 0.0200 ND 4070-130102 3.48

1,2,3-Trichlorobenzene "0.019 0.050 0.0200 ND 4053.4-12193.1 1.65

1,2,3-Trichloropropane "0.020 0.050 0.0200 ND 4070-130100 2.84

1,2,4- Trimethylbenzene "0.019 0.050 0.0200 ND 4041.2-14593.4 4.09

1,2,4-Trichlorobenzene "0.017 0.050 0.0200 ND 4053.6-11685.6 2.65

1,2-Dibromo-3-chloropropane "0.017 0.050 0.0200 ND 4059-12986.9 3.28

1,2-Dibromoethane (EDB) "0.021 0.050 0.0200 ND 4070-130103 1.77

1,2-Dichlorobenzene "0.018 0.050 0.0200 ND 4070-13091.8 0.163

1,2-Dichloroethane "0.022 0.050 0.0200 ND 4070-130108 1.37

1,2-Dichloropropane "0.020 0.050 0.0200 ND 4070-13099.5 0.101

1,3,5-Trimethylbenzene "0.019 0.050 0.0200 ND 4048.3-14396.4 0.466

1,3-Dichlorobenzene "0.019 0.050 0.0200 ND 4070-13096.8 3.45

1,3-Dichloropropane "0.020 0.050 0.0200 ND 4070-130102 1.12

1,4-Dichlorobenzene "0.018 0.050 0.0200 ND 4070-13091.0 2.44

1,4-Dioxane "ND 0.500 0.0200 ND 400-0

2,2-Dichloropropane "0.019 0.050 0.0200 ND 4058.6-13893.5 4.50

2-Butanone "0.020 0.050 0.0200 ND 4056.9-13198.7 2.83

2-Chloroethylvinyl ether "ND 0.050 0.0200 ND 4033.3-180

2-Chlorotoluene "0.019 0.050 0.0200 ND 4070-13096.4 0.878

2-Hexanone "0.018 0.100 0.0200 ND 4054.7-12890.1 1.23

4-Chlorotoluene "0.019 0.050 0.0200 ND 4070-13095.8 1.60

4-Isopropyltoluene "0.018 0.050 0.0200 ND 4070-13090.8 2.72

4-Methyl-2-pentanone "0.018 0.100 0.0200 ND 4045.7-13391.7 3.96

Acetone "0.021 0.100 0.0200 ND 40 CC-0348.4-154106 9.16

Acrolein "0.028 0.050 0.0200 ND 40 CC-0313.4-177139 4.00

Acrylonitrile "0.023 0.050 0.0200 ND 4062.1-135114 3.20

Benzene "0.019 0.050 0.0200 ND 4070-13095.4 2.89

Bromobenzene "0.019 0.050 0.0200 ND 4070-13097.1 0.310

Bromochloromethane "0.020 0.050 0.0200 ND 4070-130102 1.61

Bromodichloromethane "0.021 0.050 0.0200 ND 4070-130103 3.45

Bromoform "0.018 0.050 0.0200 ND 4060.7-12792.2 5.98

Bromomethane "0.019 0.050 0.0200 ND 4067.1-14494.8 1.33

Carbon disulfide "0.015 0.050 0.0200 ND 4046.2-15176.6 2.13

Carbon Tetrachloride "0.022 0.050 0.0200 ND 4069.8-136109 1.64

Chlorobenzene "0.019 0.050 0.0200 ND 4070-13093.7 2.89

Chloroethane "0.019 0.050 0.0200 ND 4054.8-15292.9 1.52

Chloroform "0.021 0.050 0.0200 ND 4070-130103 1.97

Chloromethane "0.014 0.050 0.0200 ND 40 CC-0357.5-12172.4 12.9

cis-1,2-Dichloroethene "0.020 0.050 0.0200 ND 4070-130100 0.199

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 15 of 20



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Brian Beale

Deepwell TOV

01/13/16 15:40Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Result MRL Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qualifiers  Analyte

Volatile Organic Compounds by EPA Method 8260B - Quality Control

Batch 6A12005 - EPA 5030B

Matrix Spike Dup (6A12005-MSD1) Source: 1601149-01 Prepared & Analyzed: 01/12/16 

cis-1,3-Dichloropropene mg/kg0.019 0.050 0.0200 ND 4070-13095.4 2.23

Dibromochloromethane "0.020 0.050 0.0200 ND 4067.2-12598.4 0.910

Dibromomethane "0.021 0.050 0.0200 ND 4070-130106 1.37

Dichlorodifluoromethane "0.009 0.050 0.0200 ND 40 CC-0338.4-12146.9 3.97

Diethyl ether "0.021 0.050 0.0200 ND 4076-137104 0.916

Ethylbenzene "0.019 0.050 0.0200 ND 4070-13094.2 2.57

Hexachlorobutadiene "0.019 0.050 0.0200 ND 4057.2-12094.4 5.96

Hexane "0.019 0.050 0.0200 ND 4069.8-13594.0 6.14

Iodomethane "0.021 0.100 0.0200 ND 4056.3-146106 1.97

Isobutanol "ND 0.200 0.0200 ND 405-147

Isopropylbenzene "0.019 0.050 0.0200 ND 4070-13097.2 0.206

m,p-Xylene "0.039 0.050 0.0400 ND 4063.9-13197.1 2.21

Methyl Acrylate "0.020 0.050 0.0200 ND 4063.3-12698.4 5.32

Methyl tert-Butyl Ether "0.020 0.050 0.0200 ND 4077.3-136102 2.54

Methylene chloride "0.021 0.050 0.0200 ND 4074.2-144103 1.97

Naphthalene "0.019 0.100 0.0200 ND 4025.8-13494.9 0.900

n-Butylbenzene "0.017 0.050 0.0200 ND 4067.2-11586.5 4.96

n-Propyl Benzene "0.019 0.050 0.0200 ND 4070-13095.2 2.59

o-Xylene "0.019 0.050 0.0200 ND 4060.7-12997.4 1.40

sec-Butyl Benzene "0.019 0.050 0.0200 ND 4070-13095.9 1.19

Styrene "0.018 0.050 0.0200 ND 4010.5-15889.3 2.87

t-Butyl Benzene "0.019 0.050 0.0200 ND 4070-13096.9 3.90

Tetrachloroethene "0.020 0.050 0.0200 ND 4070-130101 3.40

Tetrahydrofuran "0.019 0.050 0.0200 ND 4035.5-14994.1 4.90

Toluene "0.020 0.050 0.0200 ND 4070-13097.8 2.92

trans-1,2-Dichloroethene "0.020 0.050 0.0200 ND 4071.7-14499.8 5.32

trans-1,3-Dichloropropene "0.020 0.050 0.0200 ND 4065-11599.3 0.502

trans-1,4-Dichloro-2-butene "0.015 0.050 0.0200 ND 4053.1-15075.9 2.92

Trichloroethene "0.020 0.050 0.0200 ND 4070-130101 4.28

Trichlorofluoromethane "0.020 0.050 0.0200 ND 4068.3-161101 1.04

Vinyl acetate "0.030 0.050 0.0200 ND 40 CC-04, 
CC-08, M1

55-132151 0.0991

Vinyl chloride "0.018 0.050 0.0200 ND 4065-12790.8 1.67

" 0.0500 70-130Surrogate: Dibromofluoromethane 1050.0526

" 0.0500 70-130Surrogate: 1,2-Dichloroethane-d4 1050.0524

" 0.0500 70-130Surrogate: Toluene-d8 95.50.0478

" 0.0500 70-130Surrogate: 4-Bromofluorobenzene 1010.0505

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 16 of 20



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Brian Beale

Deepwell TOV

01/13/16 15:40Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Laboratory Accreditations/Certifications

Code Description Number Expires

01960La Environmental  Lab Accreditation Program 06/30/2016C01

TNI01397National Environmental  Lab Accreditation Program 06/30/2016C02

MS00021Ms Dept of Health (Coliform) 12/31/2015C03

MS00021Ms Dept of Health (Drinking Water Certificate) 12/31/2015C04

PBF-00000028Ms DEQ Lead Firm Certification 11/11/2016C05

ABI-00001348MsDEQ Asbestos Inspector : C.D. Bingham 03/13/2016C06

AM-011572MsDEQ Air Monitor : C.D. Bingham 03/12/2016C07

ABI-00001821MsDEQ Asbestos Inspector: C. W. Meins 10/08/2016C08

AM-011189MsDEQ Air Monitor :  C.W. Meins 03/12/2016C09

ABI-00001345MsDEQ Asbestos Inspector : H.P. Howell 03/14/2016C12

PBI-00003690MsDEQ Lead Paint Inspector : C.D. Bingham 04/20/2016C14

PBI-00001740MsDEQ Lead Paint Inspector : C.W. Meins 04/20/2016C15

Report Definitions 

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the minimum reporting limit

NR Not Reported

RPD Relative Percent Difference

ICV  Initial Calibration Verfiication

CCV Continuing Calibration Verification Standard

SSV Secondary Source Verfication Standard

LCS Lab Control Spike - Lab matrix prepared with known concentration of analyte/s of interest analyzed by method.

MS Matrix Spike - Sample prepared with known concentration of analyte/s of interest analyzed by method.

MSD Matrix Spike Duplicate - Duplicate sample prepared with known concentration of anlayte/s of interest analyzed by method.

MRL Minimum Reporting Limit 

%REC Percentage Recovery of known concentration added to matrix

Batch Group of samples prepared for analysis not to exceed 20 samples.

Matrix Material containing analyte/s of interest

Surrogate Analyte added to sample to determine extraction efficiency of method.

TNC Too Numerous To Count

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 17 of 20



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Brian Beale

Deepwell TOV

01/13/16 15:40Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

InitialsFullName

Analyst Initials Key

Barbara K. McMillan BKM
Brett S Fore BSF
Sarah E. Tomek SET
Tina Tomek TPT

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 18 of 20
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APPENDIX 6-3 

ANALYTICAL REPORT FOR IRON CHLORIDE GRAB SAMPLE USED TO 

DEVELOP WASTE CHARACTERIZATION GIVEN IN SECTION 6.1.1 



6500 Sunplex Drive

Ocean Springs, MS  39564

228.875.6420 Phone

228.875.6423 Fax

LELAP Certification # 01960

Mailing Address:

PO Box 1410

Ocean Springs, MS 

39566-1410

The Chemours Company FC LLC

RE: Special Iron Chloride Grab

Wilmington, DE 19805

974 Centre Rd.

Ed Ramos

Enclosed are  Micro-Methods Laboratory, Inc. results of analyses performed on samples received 

05/18/16 16:20.  If you have any questions concerning this report, please feel free to contact the office.

Sincerely, 

June 21, 2016

Harry P. Howell

President

Work Order # : 1605392

Purchase Order #: 9900007395

Micro-Methods Laboratory, Inc.

DISCLAIMER
The results only relate to the items or the sample and/or samples received by the laboratory.  This report shall not be reproduced except in full, 
without the approval of the laboratory.  All test methods performed meet the requirements of NELAC 2009 Standards.  Any variances and/or 
deviations specific to this analytical report are referenced in the lab report using qualifiers and detailed explanations found in the case narrative.

Page 1 of 34



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Special Iron Chloride Grab

06/21/16 13:26Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Sample ID Laboratory ID Matrix
Date/Time 
Sampled

ANALYTICAL REPORT FOR SAMPLES

Date/Time 
Received

Sampled by

Iron Chloride to Deepwell 1605392-01 Liquid 05/17/16 14:30 05/18/16 16:20Jeff Ulrich

Sample Receipt Conditions

5/18/2016   4:20:00PM

Michelle M Gallegos

5/19/2016   9:43:00AM Michelle M Gallegos

Client DeliveryShipped by:Date/Time Received:

Received by:

Date/Time Logged: Logged by:

Paul ReederSubmitted by:

535

Custody Seals

Containers Intact

COC/Labels Agree

Labels Complete

COC Complete

Received on Ice

No Ice, Short Trip

Obvious Contamination

Rush to meet HT

No

Yes

Yes

No

Yes

No

No

No

No

Receipt Temperature:Cooler ID: 5.0 °C

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 2 of 34



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Special Iron Chloride Grab

06/21/16 13:26Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

CASE NARRATIVE SUMMARY

All reported results are within Micro-Methods Laboratory, Inc.defined laboratory quality control objectives unless 
detailed in narrative summary or identified as qualifications.  NOTE:  All results listed on this report are calculated 
on a wet weight basis (as received by the laboratory) unless otherwise noted in the analysis qualification sections.

Summary Comments:

pH tested at -0.37 - GMS 5/19/16

Inorganic Analysis Notes-BKM

Percent Sulfur analysis cancelled.  Laboratory was unable to perform analysis.

See attached radiological results from Sub-Contract Laboratory

Qualifiers:

Sulfite, Titrimetric SM 4500 SO3 B-SM 4500-S03 2-B 2000

At the time of receipt, this sample had already exceeded the recommended holding time.HT-02

Sulfite

1605392-01[Iron Chloride to Deepwell]

Qualifiers:

Total Metals-SW 6010B

CCV above acceptance limits. Results reported from this calibration were below the reporting limits.CC-01

Antimony, Beryllium, Cadmium

1605392-01[Iron Chloride to Deepwell], 1605392-01RE1[Iron Chloride to Deepwell]

CCV above acceptance limits. QC Results reported from this calibration within acceptance limits.CC-03

Antimony, Beryllium, Cadmium

6E23012-BLK1, 6E23012-BS1, 6E23012-BSD1, 6E23012-DUP1, 6E23012-DUP2

Results corrected for Interelement interference.IC

Boron, Cadmium, Selenium, Silver, Thallium

1605392-01[Iron Chloride to Deepwell], 6E23012-DUP1, 1605392-01RE1[Iron Chloride to Deepwell], 6E23012-DUP2

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 3 of 34



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Special Iron Chloride Grab

06/21/16 13:26Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

ResultAnalyte MRL Batch

Date
Time

Prepared

Date
Time

Analyzed Method Qualifiers DilUnits Analyst

Iron Chloride to Deepwell

1605392-01 (Liquid)

Classical Chemistry Parameters

ND 05/20/16 

08:40

mg/kg 6E200391Cyanide (total) 0.039 DLW 05/22/16 

08:40

SM 4500-CN E 
1999

EPA 300.0146000 6E20003 05/19/16 

08:55

05/19/16 

17:20

" 50000Chloride 23600 DLW

Viscosity 
@70°C

0.97 6E24030 05/20/16 

12:15

05/20/16 

13:00

centistok
es

1Viscosity @70°C GMS

ND 06/03/16 

13:50

mg/kg 6F03031"Fluoride 0.150 HAD 06/03/16 

13:55

SM 4500-F D 
1997

SM 2540 C 
1997

158300 6E23005 05/19/16 

13:00

05/19/16 

13:00

" "Total Dissolved Solids 1 DLW

SM 4500-S03 
2-B 2000

15.0 6E20017 05/20/16 

09:30

05/20/16 

10:00

" "Sulfite 3.28 HT-02GMS

SM 4500 P B5; 
SM 4500-P E

47.2 6E25006 05/24/16 

09:00

05/25/16 

11:07

" 40Phosphorus-Total 5.64 HAD

ND 05/19/16 

08:55

" 6E20003200Bromide 159 DLW 05/23/16 

21:45

EPA 300.0

ND "" "50Nitrate as N 34.5 DLW 05/24/16 

10:41

"

ND "" ""Sulfate as SO4 73.0 DLW " "

SM 2310B 1997197000 6E19023 05/19/16 

15:15

05/19/16 

15:30

" 1Acidity 1 GMS

See case nar. 05/19/16 

15:30

pH Units 6E19026"pH GMS 05/19/16 

15:35

SW 846 9040

SM 2710 F.1.213 6E19024 05/19/16 

14:30

05/19/16 

14:40

g/mL "Specific Gravity GMS

ND 06/03/16 

08:00

mg/kg 6F0303010Total Organic Carbon 7.44 DLW 06/03/16 

14:09

SM 5310C 2000

SM 2540 D 
1997

3.5 6E20028 05/20/16 

09:45

05/20/16 

16:30

" 1Total Suspended Solids 1.0 DLW

Metals by EPA 6000 Series Methods ICP-AES

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 4 of 34



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Special Iron Chloride Grab

06/21/16 13:26Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

ResultAnalyte MRL Batch

Date
Time

Prepared

Date
Time

Analyzed Method Qualifiers DilUnits Analyst

Iron Chloride to Deepwell

1605392-01 (Liquid)

Metals by EPA 6000 Series Methods ICP-AES

EPA 6010B33.4 6E23012 05/23/16 

10:00

06/02/16 

15:47

mg/kg 1Silicon 2.49 SCH

SW 6010B1520 " " 06/02/16 

14:55

" "Aluminum 2.49 SCH

ND "" ""Antimony 2.49 CC-01SCH " "

ND "" ""Arsenic 2.49 SCH " "

"31.5 " " "" "Barium 0.498 SCH

ND "" ""Beryllium 0.199 CC-01SCH " "

"5.97 " " "" "Boron 2.49 ICSCH

"74.8 " " "" "Calcium 2.49 SCH

"896 " " "" "Chromium 0.498 SCH

"16.7 " " "" "Cobalt 2.49 SCH

"3.77 " " "" "Copper 0.498 SCH

"69.8 " " "" "Lead 2.49 SCH

"727 " " "" "Magnesium 2.49 SCH

"33.6 " " "" "Potassium 14.9 SCH

"25.7 " " "" "Nickel 1.99 SCH

"3.33 " " "" "Selenium 2.49 ICSCH

"2.44 " " "" "Silver 0.249 ICSCH

"3500 " " "" "Sodium 4.98 SCH

"6.45 " " "" "Strontium 2.49 SCH

ND "" ""Thallium 2.49 ICSCH " "

"1330 " " "" "Titanium 2.49 SCH

"378 " " "" "Vanadium 2.49 SCH

"83.7 " " "" "Zinc 0.995 SCH

Mercury by EPA 7000 Series Methods CVAAS

ND 05/20/16 

09:00

mg/kg 6E200111Mercury 0.025 SCH 05/20/16 

15:35

SW 7470A

Metals Ferrous/Ferric Iron

ND 05/23/16 

10:00

mg/kg 6E230131Ferric Iron 1170 SCH 06/02/16 

14:18

EPA 6010B

"74000 " " "" "Ferrous Iron 1170 SCH

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 5 of 34



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Special Iron Chloride Grab

06/21/16 13:26Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

ResultAnalyte MRL Batch

Date
Time

Prepared

Date
Time

Analyzed Method Qualifiers DilUnits Analyst

Iron Chloride to Deepwell

1605392-01RE1 (Liquid)

Metals by EPA 6000 Series Methods ICP-AES

ND 05/23/16 

10:00

mg/kg 6E230121Cadmium 4.74 CC-01, ICSCH 06/02/16 

14:05

SW 6010B

"74000 " " "" "Iron 23.7 SCH

"3550 " " "" "Manganese 23.7 SCH

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 6 of 34



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Special Iron Chloride Grab

06/21/16 13:26Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Result MRL Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qualifiers  Analyte

Classical Chemistry Parameters - Quality Control

Batch 6E19023 - Default Prep GenChem

Duplicate (6E19023-DUP1) Source: 1605392-01 Prepared & Analyzed: 05/19/16 

Acidity mg/kg199000 1 197000 350.995

Batch 6E19024 - Default Prep GenChem

Duplicate (6E19024-DUP1) Source: 1605392-01 Prepared & Analyzed: 05/19/16 

Specific Gravity g/mL1.215 1.213 2000.165

Batch 6E19026 - Default Prep GenChem

Duplicate (6E19026-DUP1) Source: 1605392-01 Prepared & Analyzed: 05/19/16 

pH pH UnitsSee case nar. See case nar. 10

Batch 6E20003 - Default Prep GenChem

Blank (6E20003-BLK1) Prepared & Analyzed: 05/19/16 

Chloride mg/kgND 0.471

Nitrate as N "ND 0.690

Sulfate as SO4 "ND 1.46

Blank (6E20003-BLK2) Prepared: 05/19/16  Analyzed: 05/23/16 

Bromide mg/kgND 0.795

LCS (6E20003-BS1) Prepared & Analyzed: 05/19/16 

Chloride mg/kg4.02 0.471 4.00 90-110101

Nitrate as N "0.887 0.690 0.904 90-11098.1

Sulfate as SO4 "4.11 1.46 4.00 88-117103

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 7 of 34



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Special Iron Chloride Grab

06/21/16 13:26Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Result MRL Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qualifiers  Analyte

Classical Chemistry Parameters - Quality Control

Batch 6E20003 - Default Prep GenChem

LCS (6E20003-BS2) Prepared: 05/19/16  Analyzed: 05/23/16 

Bromide mg/kg10.4 0.795 10.0 90-110104

LCS Dup (6E20003-BSD1) Prepared & Analyzed: 05/19/16 

Chloride mg/kg3.99 0.471 4.00 2090-11099.8 0.774

Nitrate as N "0.869 0.690 0.904 2090-11096.1 2.05

Sulfate as SO4 "4.19 1.46 4.00 2088-117105 1.97

LCS Dup (6E20003-BSD2) Prepared: 05/19/16  Analyzed: 05/23/16 

Bromide mg/kg10.3 0.795 10.0 2090-110103 0.985

Duplicate (6E20003-DUP1) Source: 1605392-01 Prepared & Analyzed: 05/19/16 

Chloride mg/kg150000 23600 146000 202.73

Bromide "ND 159 ND 20

Nitrate as N "ND 34.5 ND 20

Sulfate as SO4 "ND 73.0 ND 20

Batch 6E20017 - Default Prep GenChem

Blank (6E20017-BLK1) Prepared & Analyzed: 05/20/16 

Sulfite mg/kgND 3.28

LCS (6E20017-BS1) Prepared & Analyzed: 05/20/16 

Sulfite mg/kg4.75 3.28 5.00 75-12595.0

LCS Dup (6E20017-BSD1) Prepared & Analyzed: 05/20/16 

Sulfite mg/kg4.75 3.28 5.00 3075-12595.0 0.00

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 8 of 34



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Special Iron Chloride Grab

06/21/16 13:26Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Result MRL Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qualifiers  Analyte

Classical Chemistry Parameters - Quality Control

Batch 6E20017 - Default Prep GenChem

Duplicate (6E20017-DUP1) Source: 1605392-01 Prepared & Analyzed: 05/20/16 

Sulfite mg/kg18.0 3.28 15.0 3018.2

Batch 6E20028 - Default Prep GenChem

Blank (6E20028-BLK1) Prepared & Analyzed: 05/20/16 

Total Suspended Solids mg/kgND 1.0

LCS (6E20028-BS1) Prepared & Analyzed: 05/20/16 

Total Suspended Solids mg/kg83.0 1.0 100 75-12583.0

LCS Dup (6E20028-BSD1) Prepared & Analyzed: 05/20/16 

Total Suspended Solids mg/kg85.0 1.0 100 2575-12585.0 2.38

Duplicate (6E20028-DUP1) Source: 1605392-01 Prepared & Analyzed: 05/20/16 

Total Suspended Solids mg/kg3.5 1.0 3.5 50.00

Batch 6E20039 - Default Prep GenChem

Blank (6E20039-BLK1) Prepared: 05/20/16  Analyzed: 05/22/16 

Cyanide (total) mg/kgND 0.039

LCS (6E20039-BS1) Prepared: 05/20/16  Analyzed: 05/22/16 

Cyanide (total) mg/kg0.421 0.400 83-110105

LCS Dup (6E20039-BSD1) Prepared: 05/20/16  Analyzed: 05/22/16 

Cyanide (total) mg/kg0.392 0.400 1583-11098.0 7.13

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 9 of 34



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Special Iron Chloride Grab

06/21/16 13:26Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Result MRL Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qualifiers  Analyte

Classical Chemistry Parameters - Quality Control

Batch 6E20039 - Default Prep GenChem

Duplicate (6E20039-DUP1) Source: 1605392-01 Prepared: 05/20/16  Analyzed: 05/22/16 

Cyanide (total) mg/kgND 0.039 ND 20

Batch 6E23005 - Default Prep GenChem

Blank (6E23005-BLK1) Prepared & Analyzed: 05/19/16 

Total Dissolved Solids mg/kgND 1

LCS (6E23005-BS1) Prepared & Analyzed: 05/19/16 

Total Dissolved Solids mg/kg94 104 79.6-10590.4

LCS Dup (6E23005-BSD1) Prepared & Analyzed: 05/19/16 

Total Dissolved Solids mg/kg98 104 1579.6-10594.2 4.17

Duplicate (6E23005-DUP1) Source: 1605392-01 Prepared & Analyzed: 05/19/16 

Total Dissolved Solids mg/kg159000 1 158300 50.441

Batch 6E24030 - Default Prep GenChem

Duplicate (6E24030-DUP1) Source: 1605392-01 Prepared & Analyzed: 05/20/16 

Viscosity @70°C centistoke
s

0.972 0.973 300.103

Batch 6E25006 - Default Prep GenChem

Blank (6E25006-BLK1) Prepared: 05/24/16  Analyzed: 05/25/16 

Phosphorus-Total mg/kgND 0.141

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 10 of 34



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Special Iron Chloride Grab

06/21/16 13:26Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Result MRL Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qualifiers  Analyte

Classical Chemistry Parameters - Quality Control

Batch 6E25006 - Default Prep GenChem

LCS (6E25006-BS1) Prepared: 05/24/16  Analyzed: 05/25/16 

Phosphorus-Total mg/kg2.08 2.00 85-110104

LCS Dup (6E25006-BSD1) Prepared: 05/24/16  Analyzed: 05/25/16 

Phosphorus-Total mg/kg2.08 2.00 2085-110104 0.00

Duplicate (6E25006-DUP1) Source: 1605392-01 Prepared: 05/24/16  Analyzed: 05/25/16 

Phosphorus-Total mg/kg46.4 5.64 47.2 151.71

Batch 6F03030 - Default Prep GenChem

Blank (6F03030-BLK1) Prepared & Analyzed: 06/03/16 

Total Organic Carbon mg/kgND 0.74

LCS (6F03030-BS1) Prepared & Analyzed: 06/03/16 

Total Organic Carbon mg/kg5.44 0.74 5.00 75-125109

LCS Dup (6F03030-BSD1) Prepared & Analyzed: 06/03/16 

Total Organic Carbon mg/kg5.40 0.74 5.00 3575-125108 0.716

Duplicate (6F03030-DUP1) Source: 1605392-01 Prepared & Analyzed: 06/03/16 

Total Organic Carbon mg/kgND 7.44 ND 30

Batch 6F03031 - Default Prep GenChem

Blank (6F03031-BLK1) Prepared & Analyzed: 06/03/16 

Fluoride mg/kgND 0.150

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 11 of 34



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Special Iron Chloride Grab

06/21/16 13:26Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Result MRL Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qualifiers  Analyte

Classical Chemistry Parameters - Quality Control

Batch 6F03031 - Default Prep GenChem

LCS (6F03031-BS1) Prepared & Analyzed: 06/03/16 

Fluoride mg/kg0.160 0.200 75-12580.0

LCS Dup (6F03031-BSD1) Prepared & Analyzed: 06/03/16 

Fluoride mg/kg0.150 0.200 3075-12575.0 6.45

Duplicate (6F03031-DUP1) Source: 1605392-01 Prepared & Analyzed: 06/03/16 

Fluoride mg/kgND 0.150 ND 35

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 12 of 34



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Special Iron Chloride Grab

06/21/16 13:26Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Result MRL Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qualifiers  Analyte

Metals by EPA 6000 Series Methods ICP-AES - Quality Control

Batch 6E23012 - EPA 3010A

Blank (6E23012-BLK1) Prepared: 05/23/16  Analyzed: 06/02/16 

Silicon mg/kg0.995 2.50

Aluminum "ND 2.50

Antimony "ND 2.50 CC-03

Arsenic "ND 2.50

Barium "ND 0.500

Beryllium "ND 0.200 CC-03

Boron "ND 2.50

Cadmium "ND 0.500 CC-03

Calcium "ND 2.50

Chromium "ND 0.500

Cobalt "ND 2.50

Copper "ND 0.500

Iron "ND 2.50

Lead "ND 2.50

Magnesium "ND 2.50

Manganese "ND 2.50

Potassium "ND 15.0

Nickel "ND 2.00

Selenium "ND 2.50

Silver "ND 0.250

Sodium "ND 5.00

Strontium "ND 2.50

Thallium "ND 2.50

Titanium "ND 2.50

Vanadium "ND 2.50

Zinc "ND 1.00

LCS (6E23012-BS1) Prepared: 05/23/16  Analyzed: 06/02/16 

Aluminum mg/kg9.67 2.50 10.0 85-11596.7

Antimony "10.4 2.50 10.0 CC-0385-115104

Arsenic "9.62 2.50 10.0 85-11596.2

Barium "10.1 0.500 10.0 85-115101

Beryllium "11.4 0.200 10.0 CC-0385-115114

Boron "9.83 2.50 10.0 85-11598.3

Cadmium "10.5 0.500 10.0 CC-0385-115105

Calcium "10.9 2.50 10.0 85-115109

Chromium "10.0 0.500 10.0 85-115100

Cobalt "10.4 2.50 10.0 85-115104

Copper "9.79 0.500 10.0 85-11597.9

Iron "10.1 2.50 10.0 85-115101

Lead "10.4 2.50 10.0 85-115104

Magnesium "9.44 2.50 10.0 85-11594.4

Manganese "10.6 2.50 10.0 85-115106

Potassium "19.6 15.0 20.0 85-11598.0

Nickel "9.93 2.00 10.0 85-11599.3

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 13 of 34



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Special Iron Chloride Grab

06/21/16 13:26Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Result MRL Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qualifiers  Analyte

Metals by EPA 6000 Series Methods ICP-AES - Quality Control

Batch 6E23012 - EPA 3010A

LCS (6E23012-BS1) Prepared: 05/23/16  Analyzed: 06/02/16 

Selenium mg/kg9.40 2.50 10.0 85-11594.0

Silver "5.00 0.250 5.00 85-115100

Sodium "19.8 5.00 20.0 85-11599.0

Strontium "10.1 2.50 10.0 85-115101

Thallium "8.85 2.50 10.0 85-11588.5

Titanium "10.3 2.50 10.0 85-115103

Vanadium "10.6 2.50 10.0 85-115106

Zinc "9.03 1.00 10.0 85-11590.3

LCS (6E23012-BS2) Prepared: 05/23/16  Analyzed: 06/02/16 

Silicon mg/kg26.9 2.50 25.0 85-115107

LCS Dup (6E23012-BSD1) Prepared: 05/23/16  Analyzed: 06/02/16 

Aluminum mg/kg9.87 2.50 10.0 2085-11598.7 2.02

Antimony "10.4 2.50 10.0 20 CC-0385-115104 0.112

Arsenic "9.62 2.50 10.0 2085-11596.2 0.0596

Barium "10.2 0.500 10.0 2085-115102 1.07

Beryllium "11.3 0.200 10.0 20 CC-0385-115113 1.09

Boron "9.65 2.50 10.0 2085-11596.5 1.89

Cadmium "10.6 0.500 10.0 20 CC-0385-115106 0.854

Calcium "10.7 2.50 10.0 2085-115107 2.00

Chromium "9.98 0.500 10.0 2085-11599.8 0.572

Cobalt "10.5 2.50 10.0 2085-115105 1.32

Copper "9.82 0.500 10.0 2085-11598.2 0.346

Iron "10.1 2.50 10.0 2085-115101 0.693

Lead "9.97 2.50 10.0 2085-11599.7 3.86

Magnesium "9.77 2.50 10.0 2085-11597.7 3.47

Manganese "10.7 2.50 10.0 2085-115107 0.691

Nickel "9.96 2.00 10.0 2085-11599.6 0.297

Selenium "9.80 2.50 10.0 2085-11598.0 4.26

Silver "4.98 0.250 5.00 2085-11599.7 0.330

Strontium "10.3 2.50 10.0 2085-115103 1.83

Thallium "9.35 2.50 10.0 2085-11593.5 5.47

Titanium "10.1 2.50 10.0 2085-115101 1.45

Vanadium "10.5 2.50 10.0 2085-115105 0.159

Zinc "8.88 1.00 10.0 2085-11588.8 1.72

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 14 of 34



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Special Iron Chloride Grab

06/21/16 13:26Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Result MRL Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qualifiers  Analyte

Metals by EPA 6000 Series Methods ICP-AES - Quality Control

Batch 6E23012 - EPA 3010A

LCS Dup (6E23012-BSD2) Prepared: 05/23/16  Analyzed: 06/02/16 

Silicon mg/kg27.0 2.50 25.0 2085-115108 0.484

Duplicate (6E23012-DUP1) Source: 1605392-01 Prepared: 05/23/16  Analyzed: 06/02/16 

Silicon mg/kg33.1 2.48 33.4 2001.03

Aluminum "1530 2.48 1520 200.578

Antimony "ND 2.48 ND 20 CC-03

Arsenic "ND 2.48 ND 20

Barium "31.9 0.496 31.5 201.12

Beryllium "ND 0.199 ND 20 CC-03

Boron "5.66 2.48 5.97 20 IC5.40

Cadmium "ND 0.496 ND 20 CC-03

Calcium "75.3 2.48 74.8 200.667

Chromium "905 0.496 896 200.951

Cobalt "16.8 2.48 16.7 200.460

Copper "3.77 0.496 3.77 200.0710

Lead "70.0 2.48 69.8 200.267

Magnesium "719 2.48 727 201.15

Potassium "34.1 14.9 33.6 201.52

Nickel "26.0 1.99 25.7 201.14

Selenium "3.13 2.48 3.33 20 IC6.42

Silver "2.43 0.248 2.44 20 IC0.268

Sodium "3460 4.96 3500 201.26

Strontium "6.46 2.48 6.45 200.0584

Thallium "ND 2.48 ND 20 IC

Titanium "1310 2.48 1330 201.41

Vanadium "374 2.48 378 201.19

Zinc "84.1 0.993 83.7 200.513

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 15 of 34



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Special Iron Chloride Grab

06/21/16 13:26Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Result MRL Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qualifiers  Analyte

Metals by EPA 6000 Series Methods ICP-AES - Quality Control

Batch 6E23012 - EPA 3010A

Duplicate (6E23012-DUP2) Source: 1605392-01RE1 Prepared: 05/23/16  Analyzed: 06/02/16 

Cadmium mg/kg4.10 4.55 3.79 20 CC-03, IC7.78

Iron "73700 22.8 74000 200.330

Manganese "3510 22.8 3550 201.34

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 16 of 34



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Special Iron Chloride Grab

06/21/16 13:26Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Result MRL Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qualifiers  Analyte

Mercury by EPA 7000 Series Methods CVAAS - Quality Control

Batch 6E20011 - SW 7470A

Blank (6E20011-BLK1) Prepared & Analyzed: 05/20/16 

Mercury mg/kgND 0.015

LCS (6E20011-BS1) Prepared & Analyzed: 05/20/16 

Mercury mg/kg0.101 0.015 0.100 85-115101

LCS Dup (6E20011-BSD1) Prepared & Analyzed: 05/20/16 

Mercury mg/kg0.101 0.015 0.100 2585-115101 0.00

Duplicate (6E20011-DUP1) Source: 1605392-01 Prepared & Analyzed: 05/20/16 

Mercury mg/kgND 0.025 ND 20

Matrix Spike (6E20011-MS1) Source: 1605392-01 Prepared & Analyzed: 05/20/16 

Mercury mg/kg0.167 0.025 0.166 ND 75-125100

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 17 of 34



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Special Iron Chloride Grab

06/21/16 13:26Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Result MRL Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Qualifiers  Analyte

Metals Ferrous/Ferric Iron - Quality Control

Batch 6E23013 - EPA 3010A

Blank (6E23013-BLK1) Prepared: 05/23/16  Analyzed: 06/02/16 

Ferrous Iron mg/kgND 2.50

LCS (6E23013-BS1) Prepared: 05/23/16  Analyzed: 06/02/16 

Ferrous Iron mg/kg0.201 2.50 0.200 85-115101

LCS Dup (6E23013-BSD1) Prepared: 05/23/16  Analyzed: 06/02/16 

Ferrous Iron mg/kg0.203 2.50 0.200 2085-115101 0.693

Duplicate (6E23013-DUP1) Source: 1605392-01 Prepared: 05/23/16  Analyzed: 06/02/16 

Ferrous Iron mg/kg73900 1210 74000 200.151

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 18 of 34



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Special Iron Chloride Grab

06/21/16 13:26Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Certified Analyses Included in this Report

Certification CodeAnalyte

SM 5310C 2000 in Liquid

C01,C02Total Organic Carbon

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 19 of 34



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Special Iron Chloride Grab

06/21/16 13:26Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

Laboratory Accreditations/Certifications

Code Description Number Expires

01960La Environmental  Lab Accreditation Program 06/30/2016C01

TNI01397National Environmental  Lab Accreditation Program 06/30/2016C02

MS00021Ms Dept of Health (Coliform) 12/31/2016C03

MS00021Ms Dept of Health (Drinking Water Certificate) 12/31/2016C04

PBF-00000028Ms DEQ Lead Firm Certification 11/11/2016C05

ABI-00001348MsDEQ Asbestos Inspector : C.D. Bingham 03/10/2017C06

AM-011572MsDEQ Air Monitor : C.D. Bingham 04/22/2017C07

ABI-00001821MsDEQ Asbestos Inspector: C. W. Meins 10/08/2016C08

AM-011189MsDEQ Air Monitor :  C.W. Meins 04/22/2017C09

ABI-00001345MsDEQ Asbestos Inspector : H.P. Howell 03/10/2017C12

PBI-00003690MsDEQ Lead Paint Inspector : C.D. Bingham 03/18/2017C14

PBI-00001740MsDEQ Lead Paint Inspector : C.W. Meins 03/18/2017C15

Report Definitions 

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the minimum reporting limit

NR Not Reported

RPD Relative Percent Difference

ICV  Initial Calibration Verfiication

CCV Continuing Calibration Verification Standard

SSV Secondary Source Verfication Standard

LCS Lab Control Spike - Lab matrix prepared with known concentration of analyte/s of interest analyzed by method.

MS Matrix Spike - Sample prepared with known concentration of analyte/s of interest analyzed by method.

MSD Matrix Spike Duplicate - Duplicate sample prepared with known concentration of anlayte/s of interest analyzed by method.

MRL Minimum Reporting Limit 

%REC Percentage Recovery of known concentration added to matrix

Batch Group of samples prepared for analysis not to exceed 20 samples.

Matrix Material containing analyte/s of interest

Surrogate Analyte added to sample to determine extraction efficiency of method.

TNC Too Numerous To Count

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 20 of 34



Project:

Project Number:

Project Manager:

Reported:

The Chemours Company FC LLC

974 Centre Rd. [none]

Ed Ramos

Special Iron Chloride Grab

06/21/16 13:26Wilmington DE, 19805

6500   Sunplex  Drive

Ocean Springs, MS  39564

228-875-6420 Phone

228-875-6423 Fax

InitialsFullName

Analyst Initials Key

Barbara K. McMillan BKM
Dortha L. Wells DLW
Gayle M. Sparling GMS
Heather A Denham HAD
Michelle M Gallegos MMG
Samantha C. Hall SCH
Tina Tomek TPT

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.Page 21 of 34
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APPENDIX 6-4 

 

RESPONSES TO EPA REGION 4 QUESTIONS ON 2012 APPLICATION 

TO MODIFY MAY 5, 2000 HWDIR EXEMPTION – OCTOBER 31, 2013
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APPENDIX 6-5 

 

MDEQ PERMIT CORROSION MONITORING RESULTS 2016-2017 



Chemours DeLisle Plant HDWIR Exemption Application  
Appendix 6-5  Electronic Submission – August, 2017 

Page 1 of 12 

MDEQ Permit MSI1001 Well 2 Corrosion Monitoring Results 

Coupon 
No. 

Date 
Installed 

Date 
Removed 

AlloyDesign Alloy Name 

Corrosion 
Rate 

(mpy) 
Description of Corrosion Attack 

2A 10/15/2013 1/13/2014 R50400 TI2 0.0015 1 - Unattacked 

2A 10/15/2013 1/13/2014 R52400 TIPD 0.0030 1 - Unattacked 

2B 1/13/2014 4/22/2014 R50400 
Titanium Grade 2 

(TI2) 
0.0017 

1 - Unattacked, 3 - Superficial 
corrosion 

2B 1/13/2014 4/22/2014 R52400 
Titanium Grade 7 

(TIPD) 
0.0017 1 - Unattacked 

2A 4/22/2014 7/14/2014 R50400 TI2 0.0083 1 - Unattacked 

2A 4/22/2014 7/14/2014 R52400 TIPD 0.0049 1 - Unattacked 

Well Stopped Injecting on 7/14/14 for Workover 

Well Workover 7/29/14 to 10/15/14 

2B 10/16/2014 1/13/2015 R50400 
Titanium Grade 2 

(TI2) 
0.0000 1 - Unattacked 

2B 10/16/2014 1/13/2015 R52400 
Titanium Grade 7 

(TIPD) 
0.0000 1 - Unattacked 

2A 1/13/2015 4/9/2015 R50400 TI2 0.0016 superficial 



Chemours DeLisle Plant HDWIR Exemption Application  
Appendix 6-5  Electronic Submission – August, 2017 

Page 2 of 12 

Coupon 
No. 

Date 
Installed 

Date 
Removed 

AlloyDesign Alloy Name 

Corrosion 
Rate 

(mpy) 
Description of Corrosion Attack 

2A 1/13/2015 4/9/2015 R52400 TIPD 0.0065 superficial 

2B 4/9/2015 7/15/2015 R50400 
Titanium Grade 2 

(TI2) 
0.0016 

Unattacked, Superficial corrosion.  
HAS MECHANICAL SCUFF ON FACE 

OF COUPON 

2B 4/9/2015 7/15/2015 R52400 
Titanium Grade 7 

(TIPD) 
0.0065 Unattacked, Superficial corrosion 

2A 7/15/2015 10/9/2015 R50400 TI2 0.0016 superficial 

2A 7/15/2015 10/9/2015 R52400 TIPD 0.0016 superficial 

2B 10/9/2015 1/13/2016 R50400 
Titanium Grade 2 

(TI2) 
0.0029 superficial 

2B 10/9/2015 1/13/2016 R52400 
Titanium Grade 7 

(TIPD) 
0.0233 superficial 

2A 1/13/2016 4/19/2016 R50400 TI2 0.0057 superficial 

2A 1/13/2016 4/19/2016 R52400 TIPD 0.0058 superficial 

2B 4/19/2016 7/13/2016 R50400 
Titanium Grade 2 

(TI2) 
0.0000 superficial 

2B 4/19/2016 7/13/2016 R52400 
Titanium Grade 7 

(TIPD) 
-0.0033 superficial 



Chemours DeLisle Plant HDWIR Exemption Application  
Appendix 6-5  Electronic Submission – August, 2017 

Page 3 of 12 

Coupon 
No. 

Date 
Installed 

Date 
Removed 

AlloyDesign Alloy Name 

Corrosion 
Rate 

(mpy) 
Description of Corrosion Attack 

2A 7/13/2016 10/18/2016 R50400 TI2 0.0000 superficial 

2A 7/13/2016 10/18/2016 R52400 TIPD 0.0000 superficial 

2B 10/18/2016 4/13/2017 R50400 
Titanium Grade 2 

(TI2) 
0.0045 superficial 

2B 10/18/2016 4/13/2017 R52400 
Titanium Grade 7 

(TIPD) 
0.0122 superficial 

2A 1/18/2017 4/13/2017 R50400 TI2 0.0049 superficial 

2A 1/18/2017 4/13/2017 R52400 TIPD 0.0099 superficial 

 

  



Chemours DeLisle Plant HDWIR Exemption Application  
Appendix 6-5  Electronic Submission – August, 2017 

Page 4 of 12 

MDEQ Permit MSI1001 Well 3 Corrosion Monitoring Results 

Coupon 
No. 

Date 
Installed 

Date 
Removed 

AlloyDesign Alloy Name 

Corrosion 
Rate 

(mpy) 
Description of Corrosion Attack 

3A 12/3/2013 3/18/2014 R50400 TI2 0.0000 1 - Unattacked 

3A 12/3/2013 3/18/2014 R52400 TI7 0.0000 1 - Unattacked 

3B 3/18/2014 6/11/2014 R50400 TI2 0.1000 1 - Unattacked 

3B 3/18/2014 6/11/2014 R52400 TI7 0.0100 
1 - Unattacked; Calculated Density is 

not within 5% of UNS Density 

3A 6/11/2014 9/23/2014 R50400 TI2 0.0000 1 - Unattacked  

3A 6/11/2014 9/23/2014 R52400 TI7 0.0000 1 - Unattacked  

3B 9/23/2014 12/16/2014 R50400 TI2 0.0100 1 - Unattacked 

3B 9/24/2014 12/16/2014 R52400 TI7 0.0100 1 - Unattacked 

3A 12/16/2014 3/18/2015 R50400 TI2 -0.0030 Superficial 

3A 12/16/2014 3/18/2015 R52400 TI7 0.0075 Superficial 



Chemours DeLisle Plant HDWIR Exemption Application  
Appendix 6-5  Electronic Submission – August, 2017 

Page 5 of 12 

Coupon 
No. 

Date 
Installed 

Date 
Removed 

AlloyDesign Alloy Name 

Corrosion 
Rate 

(mpy) 
Description of Corrosion Attack 

3B 3/18/2015 6/10/2015 R50400 TI2 0.0049 Unattacked, Superficial corrosion 

3B 3/18/2015 6/10/2015 R52400 TI7 0.0050 Unattacked, Superficial corrosion 

3A 6/10/2015 9/24/2015 R50400 TI2 0.0013 superficial 

3A 6/10/2015 9/24/2015 R52400 TI7 0.0039 superficial 

3B 9/24/2015 12/21/2015 R50400 
Titanium Grade 2 

(TI2) 
0.0016 superficial 

3B 9/24/2015 12/21/2015 R52400 
Titanium Grade 7 

(TI7) 
0.0078 superficial 

3A 12/21/2015 3/22/2016 R50400 TI2 0.0030 superficial 

3A 12/21/2015 3/22/2016 R52400 TI7 0.0045 superficial 

3B 3/22/2016 6/7/2016 R50400 
Titanium Grade 2 

(TI2) 
0.0162 superficial 

3B 3/22/2016 6/7/2016 R52400 
Titanium Grade 7 

(TI7) 
0.0072 superficial 

3A 6/7/2016 9/20/2016 R50400 TI2 0.0090 superficial 



Chemours DeLisle Plant HDWIR Exemption Application  
Appendix 6-5  Electronic Submission – August, 2017 

Page 6 of 12 

Coupon 
No. 

Date 
Installed 

Date 
Removed 

AlloyDesign Alloy Name 

Corrosion 
Rate 

(mpy) 
Description of Corrosion Attack 

3A 6/7/2016 9/20/2016 R52400 TI7 0.0091 superficial 

3B 9/20/2016 12/20/2016 R50400 
Titanium Grade 2 

(TI2) 
0.0167 superficial 

3B 9/20/2016 12/20/2016 R52400 
Titanium Grade 7 

(TI7) 
0.0153 superficial 

3A 12/20/2016 3/21/2017 R50400 TI2 0.0000 superficial 

3A 12/20/2016 3/21/2017 R52400 TI7 0.0082 superficial 

3B 3/21/2017 6/7/2017 R50400 
Titanium Grade 2 

(TI2) 
0.0000 superficial 

3B 3/21/2017 6/7/2017 R52400 
Titanium Grade 7 

(TI7) 
0.0000 superficial 

 

  



Chemours DeLisle Plant HDWIR Exemption Application  
Appendix 6-5  Electronic Submission – August, 2017 
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MDEQ Permit MSI1001 Well 4 Corrosion Monitoring Results 

Coupon 
No. 

Date 
Installed 

Date 
Removed 

AlloyDesign Alloy Name 

Corrosion 
Rate 

(mpy) 
Description of Corrosion Attack 

4B 11/15/2013 2/10/2014 R50400 TI2 -0.0034 3 - Superficial Corrosion 

4B 11/15/2013 2/10/2014 R52400 TI7 -0.0066 3 - Superficial Corrosion 

4A 2/10/2014 5/13/2014 R50400 TI2 0.0000 1 - Unattacked 

4A 2/10/2014 5/13/2014 R52400 
Titanium Grade 7 

(TIPD) 
0.0100 3 - Superficial corrosion 

4B 5/13/2014 8/13/2014 R50400 TI2 0.0000 1 - Unattacked 

4B 5/13/2014 8/13/2014 R52400 TI7 0.0000 1 - Unattacked 

4A 8/13/2014 11/13/2014 R50400 TI2 0.0000 1 - Unattacked 

4A 8/13/2014 11/13/2014 R52400 
Titanium Grade 7 

(TIPD) 
0.0000 1 - Unattacked 

4B 11/13/2014 2/3/2015 R50400 TI2 -0.0034 Superficial 

4B 11/13/2014 2/3/2015 R52400 TI7 -0.0066 Superficial 



Chemours DeLisle Plant HDWIR Exemption Application  
Appendix 6-5  Electronic Submission – August, 2017 
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Coupon 
No. 

Date 
Installed 

Date 
Removed 

AlloyDesign Alloy Name 

Corrosion 
Rate 

(mpy) 
Description of Corrosion Attack 

4A 2/3/2015 5/4/2015 R50400 TI2 0.0000 Superficial 

4A 2/3/2015 5/4/2015 R52400 
Titanium Grade 7 

(TIPD) 
0.0000 Superficial 

4B 5/4/2015 8/20/2015 R50400 TI2 0.0000 Little to no attack/superficial 

4B 5/4/2015 8/20/2015 R52400 TI7 -0.0013 Little to no attack/superficial 

4A 8/20/2015 11/11/2015 R50400 TI2 0.0000 Little to no attack/superficial 

4A 8/20/2015 11/11/2015 R52400 TIPD 0.0000 Little to no attack/superficial 

4B 11/11/2015 2/16/2016 R50400 TI2 0.0088 Little to no attack/superficial 

4B 11/11/2015 2/16/2016 R52400 TI7 0.0086 Little to no attack/superficial 

4A 2/16/2016 4/17/2016 R50400 TI2 0.0068 Little to no attack/superficial 

4A 2/16/2016 4/17/2016 R52400 TIPD 0.0022 Little to no attack/superficial 

4B 4/17/2016 8/24/2016 R50400 TI2 0.0000 Little to no attack/superficial 



Chemours DeLisle Plant HDWIR Exemption Application  
Appendix 6-5  Electronic Submission – August, 2017 

Page 9 of 12 

Coupon 
No. 

Date 
Installed 

Date 
Removed 

AlloyDesign Alloy Name 

Corrosion 
Rate 

(mpy) 
Description of Corrosion Attack 

4B 4/17/2016 8/24/2016 R52400 TI7 0.0031 Little to no attack/superficial 

4A 8/24/2016 11/15/2016 R50400 TI2 0.0000 Little to no attack/superficial 

4A 8/24/2016 11/15/2016 R52400 TIPD 0.0000 Little to no attack/superficial 

4B 11/15/2016 2/23/2017 R50400 TI2 0.0000 Little to no attack/superficial 

4B 11/15/2016 2/23/2017 R52400 TI7 0.0000 Little to no attack/superficial 

4A 2/23/2017 5/9/2017 R50400 TI2 0.0037 Little to no attack/superficial 

4A 2/23/2017 5/9/2017 R52400 TIPD 0.0090 Little to no attack/superficial 
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MDEQ Permit MSI1001 Well 5 Corrosion Monitoring Results 

Coupon 
No. 

Date 
Installed 

Date 
Removed 

AlloyDesign Alloy Name 

Corrosion 
Rate 

(mpy) 
Description of Corrosion Attack 

5A 12/16/2013 3/3/2014 R50400 TI2 0.0000 1 - Unattacked 

5A 12/16/2013 3/3/2014 R52400 TI7 0.0000 1 - Unattacked 

5B 3/3/2014 6/24/2014 R50400 TI12 0.0000 1 - Unattacked 

5B 3/3/2014 6/24/2014 R52400 TI17 0.0000 1 - Unattacked 

5A 6/24/2014 9/3/2014 R50400 TI2 0.0000 1 - Unattacked 

5A 6/24/2014 9/3/2014 R52400 TI7 0.0000 1 - Unattacked 

5B 9/3/2014 12/2/2014 R50400 TI12 0.0000 1 - Unattacked 

5B 9/3/2014 12/2/2014 R52400 TI17 0.0000 1 - Unattacked 

5A 12/2/2014 3/4/2015 R50400 TI2 0.0000 1 - Unattacked 

5A 12/2/2014 3/4/2015 R52400 TI7 0.0000 1 - Unattacked 



Chemours DeLisle Plant HDWIR Exemption Application  
Appendix 6-5  Electronic Submission – August, 2017 
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Coupon 
No. 

Date 
Installed 

Date 
Removed 

AlloyDesign Alloy Name 

Corrosion 
Rate 

(mpy) 
Description of Corrosion Attack 

5B 3/4/2015 4/3/2015 R50400 TI2 -0.0876 Unattacked - Superficial Corrosion 

5B 3/4/2015 4/3/2015 R52400 TI7 -0.0503 Unattacked - Superficial Corrosion 

5A 4/3/2015 4/21/2015 R50400 TI2 
See at 
right 

"very low to now corrosion and superficial 
in nature." 

5A 4/3/2015 4/21/2015 R52400 TI7 
See at 
right  

"very low to now corrosion and superficial 
in nature." 

Well Workover 4/22/2015 to 9/13/2015 

5B 9/15/2015 12/9/2015 R50400 TI2 0.0000 Superficial 

5B 9/15/2015 12/9/2015 R52400 TI7 0.0016 Superficial 

5A 12/9/2015 3/9/2016 R50400 TI2 -0.0152 Superficial 

5A 12/9/2015 3/9/2016 R52400 TI7 -0.0030 Superficial 

5B 3/9/2016 6/21/2016 R50400 TI2 -0.0026 Superficial 

5B 3/9/2016 6/21/2016 R52400 TI7 0.0013 Superficial 

5A 6/21/2016 9/16/2016 R50400 TI2 0.0000 Superficial 
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Coupon 
No. 

Date 
Installed 

Date 
Removed 

AlloyDesign Alloy Name 

Corrosion 
Rate 

(mpy) 
Description of Corrosion Attack 

5A 6/21/2016 9/16/2016 R52400 TI7 0.0000 Superficial 

5B 9/16/2016 12/6/2016 R50400 TI2 0.0065 Superficial 

5B 9/16/2016 12/6/2016 R52400 TI7 0.0033 Superficial 

5A 12/6/2016 3/2/2017 R50400 TI2 0.0016 Superficial 

5A 12/6/2016 3/2/2017 R52400 TI7 0.0080 Superficial 

5B 3/2/2017 6/15/2017 R50400 TI2 0.0013 Superficial 

5B 3/2/2017 6/15/2017 R52400 TI7 0.0000 Superficial 
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